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I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.

BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).
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I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.

The Concept of the Individual Building Renovation Roadmap2

BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).
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I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.

BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).
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I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

Figure 1: Individual renovation roadmap initiatives currently tested in Europe

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

1. D.4.1. Data Mapping: analysis covering the type of data necessary to develop iBRoad, ownership and privacy issues and necessary steps to grant data 
access 

2. E.g. energy consumption, daylighting, indoor air quality, health conditions, thermal comfort, acoustic comfort, cost

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

Figure 2: Building Renovation Passport - Overview of its components (Source: BPIE)

3.  Directive 2002/91/EC and recast: Directive 2010/31/EU, https://ec.europa.eu/energy/en/topics/energy-efficiency/buildings

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.

VI. REFERENCES

1. BPIE, “97% of buildings in the EU need to be upgraded,” 2017.

2. EU Commission, “EU Building Stock Observatory,” 2017. [Online]. Available: 

https://ec.europa.eu/energy/en/eu-buildings-database. [Accessed 29 10 2017].

3. European Commission , “COMMISSION STAFF WORKING DOCUMENT - IMPACT ASSESSMENT - Proposal 

for a Directive of the European Parliament and of the Council amending Directive 2010/31/EU on the 

energy performance of buildings,” no. {SWD(2016) 415 final, 2016.

4. BPIE, “Renovation strategies,” 2016.

5. BPIE, “Renovating Romania,” no. Available: 

http://bpie.eu/wp-content/uploads/2015/10/Renovating-Romania_EN-final.pdf, 2014.

6. Eurostat, “Population change,” [demo-gind], 2017.

7. BPIE, “Financing the Future of Buildings Central, Eastern and South-East Europe,” no. Available: 

http://bpie.eu/wp-content/uploads/2017/09/MAPPING-FINANCIAL-STREAMS_FINAL_LR.pdf, 2017.

8. EU Commission, “Energy efficiency in public and residential buildings - Final Report Work Package 8 - 

Evaluation of Cohesion Policy programmes 2007-2013. Annex 2,” 2015.

9. Qualicheck, “Romania| Assessment of Quality and Compliance in the Certification of Energy 

Performance of Buildings,” 2016.

10. BPIE, “BPIE Survey 2014”.

11. IBROAD , “Survey 2017”.

12. Romanian Energy Regulatory Authority - Energy Efficiency Department, “Energy Efficiency trends and 

policies in Romania,” September, 2015.

13. L. B. M. A. P. S. J. Sousa, “Research on the Portuguese Building Stock and its Impacts on Energy 

Consumption – an Average U-Value Approach,” Archives of Civil Engineering, Lix, 4,, pp. 523-546, 

2013.

14. Eurostat, “Inability to keep home adequately warm - EU-SILC survey,” [Online]. Available: 

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ilc_mdes01&lang=en.

15. Concerted Action - Energy Performance of Buildings, “Implementation of the EPBD,” 2015.

16. ADENE, [Online]. Available: 

http://www.adene.pt/sce/micro/peritos-qualificados?page=80&habitacao%5Bsem%5D=sem&regiao

=All&concelho=all&distrito=all&perito=&nome_completo=&op=Search&form_build_id=form-YxN_w

W8WnTqZz4mlK1H1470M0BSYcjjxgLlVeiTwzwE&form_id=peritos_webservice_form. [Accessed 

2017].

17. BPIE, “Energy Performance Certificate across the EU,” 2014.

18. IEA, “Glossary,” [Online].

19. ifeu, DENA and Passivhaus Institut, “Der individuelle Sanierhungsfahrplan - Methodik und Praxis,” 

2016.

20. VEA, “Renovation advice (Summary Concept),” 2016.

21. VEA, “Digital Building Passport (Summary Concept),” 2016.

22.  The Shift Project, “Passeport Rénovation Energétique. Résultats préliminaires du groupe de travail,” 

2014.

23. The Shift Project, “Rénovation thermique des bâtiments. Résumé aux décideurs,” 2013.

24. The Shift Project, “The French Passeport Efficacité Energétique (PowerPoint presentation),” 2015.

25. Ministerium für Umwelt, Klima und Energiewirtschaft Baden-Württemberg, “Sanierungsfahrplan”.

26. T. W. NAPE, “The Impact of Energy Performance Certificates on property values and nearly 

Zero-Energy Buildings (ZEBRA2020 project),” 2016.

27. BPIE, “Boosting building renovation: an overview of good practices,” 2003.

28. T. S. Project, “Performance Energétique du Bâtiment - Programme de rénovation thermique du parc 

existant,” 2013.

29. ENTRANZE, “Report on specific features of public and social acceptance and perception of nearly 

zero-energy buildings and renewable heating and cooling in Europe with a specific focus on the 

target countries,” 2014.

30. Velux, “Healthy Home Barometer,” 2016.

31. European Commission , “Commission welcomes agreement on energy performance of buildings,” 20 

12 2017. [Online]. Available: 

https://ec.europa.eu/energy/en/news/commission-welcomes-agreement-energy-performance-buildi

ngs.

VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

4. BPIE (2014): Energy Performance Certificates across the EU [1] 
5. This was analysed in 8 country factsheets for Belgium (Flanders), Bulgaria, Germany, Greece, Poland, Portugal, Romania and Sweden: "Current use of 

Energy Performance Certificates in 8 EU countries and potential links to iBRoad". Available at http://ibroad-project.eu/news/8-country-factsheets/

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

6. Germany will test the logbook as part of the iBRoad project

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



The Concept of the Individual Building Renovation Roadmap

I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Process

Definitions (Deep or staged deep renovation 

and/or alternative definition)

Long-term target for the existing building stock (2050)

Identified barriers

Stakeholders mapping
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√ = Yes     ! = Under development/consideration     X = No

Table 1: Overview of key features in the four cases

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

7. According to Flanders’ energy efficiency legislation (EPB), requirements in terms of insulation and ventilation are set and the overall energy efficiency 
of a new home is classified according to the so-called E-standard, with a low standard indicative of a highly energy-efficient home. The standard for 
new buildings in 2016 is E60, corresponding to a primary energy demand for new and non-residential buildings of 100 KWh/m2/y.

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

8, Woningpas is best translated as ‘dwelling ID’ or ‘dwelling passport’

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).

Figure 3: Look and available applications of the Flemish Woningpas, as expected in 2018 

(Source: Flemish Energy Agency)



The Concept of the Individual Building Renovation Roadmap

I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

Figure 4: The Flemish EPC+ (front page), 

as expected in 2019

(Source: Flemish Energy Agency)

Option A

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Primary Energy Consumption (kWh/m2/year) The whole building 100.00

Option B Heat Transfer Coefficient (U-Value = W/(m2K) Roof

Walls

Floor

Windows (glazing and profile)

Efficient heating system    

 < 0.24

 < 0.24

 < 0.24

< 1.10

    1.00

Fact Box

Targeted building typology: Mainly Single-Family Houses and individual apartments 

Link with the country’s long-term objectives: Yes, the target for the building stock by 2050 is an 

average primary energy consumption of 100 kWh/m2/year

Link with financial instruments: Not in the EPC+ or the Woningpas light. The Woningpas medium will 

link the recommendations with the financial incentives available (e.g. prime lending rates, subsidies, tax 

credits, energy loans). It will, however, not include mortgage loans or insurances.

Training of energy experts: No additional training is required for the energy experts. The current EPC 

experts will gather the required information to develop the EPC+ certificates.

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

9. The Shift Project is a French think-tank dedicated to identifying the step changes required to address the challenges of energy and climate and to 
developing and sharing resources, proposals and solutions to address them

10. The Shift Project (2013) : “Performance Energétique du Bâtiment - Programme de rénovation thermique du parc existant 2015) [1]
11. http://www.experience-p2e.org/
12. Benoît Montels (P2E Project Leader), interviewed on July 26, 2016 and December 6, 2017 
13. Ensuring that roofs and façades are meeting energy requirements when these are renovated for aesthetic or other reasons (e.g. equipment 

replacement) is now part of the regulation (Loi de Transition Energétique et de Croissance Verte, 2015). 
14. BBC (Bâtiment Basse Consommation) is a low energy building renovation to be achieved by 2050. In 2015, the Energy Transition Act (Loi de Transition 

Energétique et pour la Croissance Verte, LTECV) established that the French building stock should reach nZEB level by 2050, when all buildings must 
be in class A or B (based on the French EPC).

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

Figure 5: P2E process to develop the individual renovation roadmap (Source: Expérience P2E)

Fact Box

Targeted building typology: Mainly Single-Family Houses 

Link with the country’s long-term objectives: Yes. By 2025, all class F and G buildings must be 

renovated. Improvements should be close to the performance of a new building. By 2050, all buildings 

must be in class A or B (based on the French EPC), reaching BBC levels or equivalent (BBC levels of 

renovation by 2050 is equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling. 

Link with financial instruments: The passport can be linked to financing opportunities, including 

subsidies, incentives, tax credits, etc. and incentives available at local, regional and national level, but 

this function is not activated yet. 

P2E intends to cover availability of public national programmes first. The organisation is aware of the 

difficulty of keeping the information up-to-date over time. 

Training of energy experts: A demonstration of the passport application has been conducted. A 

“passport training” for auditors and building renovation companies is under consideration. 

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

15. https://um.baden-wuerttemberg.de/index.php?id=8110 (Access 19th January 2018)
16. In Baden-Württemberg, home owners have to use 15 % renewable heat when they replace an existing boiler. This obligation can be reduced to 10 

% when a renovation roadmap is prepared.
17. https://um.baden-wuerttemberg.de/fileadmin/redaktion/m-um/intern/Dateien/Dokumente/5_Energie/ 

Beratung_und_Information/SanierungsfahrplanBW/VO_Sanierungsfahrplan.pdf
18. 3rd National Energy Efficiency Action Plan (NEEAP) 2014 for the federal Republic of Germany, 

https://ec.europa.eu/energy/sites/ener/files/documents/2014_neeap_en_germany.pdf 
19. http://www.bmwi.de/English/Redaktion/Pdf/energy-efficiency-strategy-buildings,property=pdf,bereich=bmwi2012,sprache=en,rwb=true.pdf 
20. Bundestministerium für Wirtschaft und Energie (BMWi)

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

Fact Box

Targeted building typology: Mainly single-family houses and smaller multi-family houses.

Link with the country’s long-term objectives: The guideline for the iSFP builds on the 

“best-possible-principle”, implying that each building’s renovation roadmap should be as ambitious as 

possible.  Auditors must recommend the best solution to achieve the efficiency level established on 

average for the building stock and justify any deviation from the best standard. 

Link with financial and regulatory instruments: The iSFP is accepted as report in the federal on-site 

audit funding programme. Linking with KfW funding is also being considered.

Training of energy experts: Auditors participating to the iSFP receive a handbook where every step of 

the iSFP is described in detail. The on-site audit programme requires the auditors to have a qualification 

and attend a specific training offered by accredited organisations. This training will also include training 

on the renovation roadmap and related issues. For example, the energy auditors might be offered 

training sessions on new technical and communication skills to successfully implement the iSFP and the 

“best-possible-principle”. 

The objective is to help auditors acquire the ability to design a comprehensive package of measures to 

achieve deep renovation considering the owners’ specific needs, communicate easily with the building 

owners and successfully nudge them to initiate deep renovations. 

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

Figure 6: BetterHome's facilitator role in the renovation process (Source: BPIE)

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

Fact Box

Targeted building typology: Mainly single-family houses. The model was recently extended to 

apartment buildings and commercial buildings.  

Link with the country’s long-term objectives: No, the model aims to increase the renovation rate and 

depth and is only indirectly supporting the country’s objectives. 

Link with financial subsidies: Yes, financial subsidies can be integrated into the model.     

Training of energy experts: BetterHome trains all its installers conducting the on-site visit on how to 

approach the home-owner. Part of the installers’ training focuses on how to address potential 

customers and get them to realise the full value of energy renovations (e.g. increased indoor comfort 

and air quality).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.
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Figure 7: 4 key stages for setting up a Building Renovation Passport

Figure 8: Time span between concept design and launch
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i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

EXAMPLE

Public authorities

The iSFP was first developed and launched in Baden-Württemberg in South-West Germany. Its local success caught 

the interest of national policy-makers who planned a nation-wide implementation. The local authorities in 

Baden-Württemberg (Ministry for the Environment, Climate Protection and Energy), which first developed and tested 

the Sanierungsfahrplan (SFP-BW) were frontrunners in pushing the idea of an individual renovation roadmap 

forward. The SFP-BW was first suggested by ifeu in a study on the prospects of the Renewable Heating Law and 

subsequently developed and implemented by ifeu and ECONSULT in cooperation with the Ministry. The “Individueller 

Sanierungsfahrplan” (iSFP) was a totally new development for the whole country. This was necessary because 

SFP-BW had evolved from originally being a local funding programme for the optimisation of heating systems 

granting only lower subsidies, carried out mainly by craftsmen.

The federal iSFP is based on a more sophisticated on-site audit funding programme which is mostly offered by 

professional auditors (mainly architects and engineers). It was officially launched by the Federal Ministry for 

Economic Affairs and Energy (BMWi) in 2017. A pilot testing ran until end of 2017, including 17 renovation roadmaps 

being developed. Simultaneously, software providers are launching renovation assistants, which allow a simple 

realisation of the roadmap in the calculation software. The instrument evolved from the Sanierungsfahrplan-BW, and 

first components were developed in a series of reports by ifeu, IWU and Ecofys from 2013 to 201521. In a second 

phase, it was refined in a project carried out by ifeu in cooperation with the Federal Office for Economic Affairs and 

Export Control (BAFA), the German Energy Agency (dena), and the Passive House Institute (PHI).

The Sanierungsfahrplan in Baden-Württemberg is currently being evaluated and results are not available yet. The 

evolution from the Sanierungsfahrplan BW to the iSFP included the development of some additional elements. Due 

to its nature (streamlined audit carried out by craftsmen), the Sanierungsfahrplan BW is only a 6-page document 

reporting the most important data and information for the respective measures. The federal iSFP consists of a 

summary report with 6 pages as well, but also a very detailed “Umsetzungshilfe” (Implementation guide) which 

includes detailed photographs and sketches, a more refined analysis of the economy of the potential measures.

EXAMPLE

Private companies

BetterHome was created by the technology and building material manufacturers Danfoss, Grundfos, ROCKWOOL 

and VELUX in 2014 to offer a better renovation service to the customer. BetterHome operates as an autonomous 

organisation but owned by the four companies. To deliver an all-inclusive one stop-shop solution, the organisation is 

partnering with key players in the construction value chain, financial institutions, utilities, local governments, 

real-estate agencies and building professionals. The model has been active since 2014 in Denmark and was recently 

launched in Sweden. BetterHome is currently aiming to expand its main scope from single-family buildings to also 

include multi-family buildings.

21. https://www.ifeu.de/projekt/weiterentwicklung-des-bestehenden-instrumentariums-fuer-den-klimaschutz-im-gebaeudebereich/

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



EXAMPLE

Mixed model

The concept of Passeport Efficiacité Énergétique was developed by the Shift Project following a consultation process 

involving building experts and professionals. The concept is being tested and will be implemented by Expérience P2E, 

a not-for-profit organisation founded for this purpose in 2016. The founding members of Expérience P2E are the 

Shift Project, Cercle Promodul, EdF, Saint-Gobain and Schneider Electric (see Figure 9). The organisation works closely 

with national and regional authorities (e.g. ADEME, ministries of housing and energy, East region of Alsace 

Champagne Ardenne and Lorraine) and private partners (effinergie, associations Qualitel and Promotelec) through a 

series of dedicated committees and workshops (ateliers thématiques) to ensure that the Passeport Efficacité 

Energétique meets both market needs and long-term policy objectives for renovation.

I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

Figure 9: Expérience P2E organisational structure (Source P2E)

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

22. VEA is the Flemish Energy Agency, OVAM is the Flemish Public Waste Agency, Omgeving Vlaanderen is the public administration responsible for 
environment and Wonen Vlaanderen is the public administration responsible for housing.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

23. Points b) to d) will be explored in detail in a specific in task 2.4 “Mapping Data Indicators” of the iBRoad project

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

Figure 10: Stakeholder event organised by VEA

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

24. The iBRoad project foresees a market research to understand the profile of the iBRoad potential users (Task 2.3 “Mapping User Profiles”)

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.
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Figure 11 : Questionnaire results on which functionalities stakeholders would like to see in the Woningpas (Source: Flemish 
Energy Agency) 

Along with the development of the federal iSFP, a market research study was carried out by the 
German companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment 
and Building. It consisted mainly of three focus group interviews. Up to ten building owners who had 
carried out energy refurbishments in their homes recently were interviewed. They were asked about 
their experiences during the renovation phase and what kind of audit would have been helpful for 
them to plan the measures. Building owners were also asked if a tool like the iSFP could have helped. 
The questions asked were very detailed, e.g. how long the time schedule in the iSFP should be or if 
the auditor would be allowed to ask about their personal circumstances.  

b. Pilot phase: testing the product to gather feedback and improve the product 
Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The 
scope and the duration of this phase may change: testing may be done at once, within a specific 
timeframe (like in Germany) or split in several steps (e.g. France). Testing can be done to gather 
immediate feedback from potential users, test new ideas at small scale and continuously improve 
the product. 

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 
auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst 
the home-owners, the auditors and the software companies. The roadmap was then adapted 
according to the findings. Whereas the customers generally stated they were well informed and the 
iSFP was helpful in developing a strategy for the building, one particular area of improvement was 
identified: the economic assessment. The customers wanted more detailed information about each 
individual renovation measure. The testing also revealed the need to offer an easily accessible 
training for auditors. Many mistakes and misunderstandings were made as the auditors did not 
always apply the detailed handbook they were provided with. The pilot also showed the need to 
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Figure 11: Questionnaire results on which functionalities stakeholders would like to see in the Woningpas 

(Source: Flemish Energy Agency)

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

Figure 12: P2E - testing phase (Source: Expérience P2E)

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.

The Concept of the Individual Building Renovation Roadmap28

BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

Figure 13: Woningpas testing steps (2016-2018): use of testing during the process (Source: Flemish Energy Agency)

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

Figure 14: Key elements of a renovation roadmap

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 
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can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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On-site visit
•  Inspect the building and meet with the building’s owner to discuss his/her wishes and needs (based on a checklist)

•  Assessment of the current status of the building

Development of individual scenarios
•  The auditor develops different renovation scenarios based on the result of the on-site audit. Auditor provides an 

overview of all the building components, prioritising what needs to be renovated

•  Discussion with the owner to select his/her preferred renovation options

•  The auditor provides detailed input into a software and proposes measures to implement

Presentation of results
•  The results are presented to the owner during a second on-site meeting, where a decision on the final renovation 

options is reached (the auditor and the owner discuss the options together);

•  The auditor prints the step-by-step renovation plan and delivers it to the building owner.

Figure 15: The steps from an on-site visit to a finished renovation roadmap (Source: iSFP)

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.
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Individual contact between the auditor and the owner (30 min, by phone)
• Explanation of the approach and the procedure of the audit

• General and contextual discussion on the renovation project

• Recovery of existing elements (plans, invoices, maintenance contract ...)

• Make a quick plan of the building

• Complete the questionnaire "General characteristics"

On-site technical visit (2h/2h 30min)
• Wall inspection

• Inspection of opening elements (doors, windows, etc.)

• Floor inspection

• Roof inspection

• Systems inspection

• Evaluation of the airtightness

Dialogue (1h / 1h 30min)
Based on the technical characteristics of the buildings, the combinations available on the platform and owner’s need, 

the auditor takes stock of the general state of the household and proposes several intervention options to the building 

owner. The plan presents a series of interventions to be completed by a specific date to achieve defined performance 

levels (compatible with the long-term energy consumption levels established by the energy transition law).

Figure 16: The steps from an on-site visit to a finished renovation roadmap (Source: Expérience P2E)

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.
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Individual contact between the installer and the owner (phone)
• The owner indicates his/her interest through the online platform

• The installer starts a new process in the online application

• Discussing preferences, expectations and potential measures

• Arranging a time for the on-site visit

On-site visit
• Deep discussion on potential improvements

• Setting out timeframe and financial boundaries for the project

• Questionnaire on comfort (IAQ, lightning , temperature etc.)

• Questionnaire on building characteristics (performance, heating system, heating source, etc.)

• Present the calculation from the digital platform (based on questionnaires) on energy saving potential and indoor air 

quality)

Proposal development
Check the proposal so that its measures meet the expectations of the building owner

Figure 17: The steps from an on-site visit to a finished renovation roadmap (Source: BPIE)

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Figure 18: First section of the iSFP checklist (Source: BMWi)

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

25. http://www.bafa.de/SharedDocs/Kurzmeldungen/DE/Energie/Vor_Ort_Beratung/20170512_sanierungsfahrplan.html 

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

26. Use of 7-point scale ranging from cold (-3) to hot (+3) (Cold - extremely uncomfortable, Cool - uncomfortable, Slightly cool- slightly uncomfortable, 
Neutral - Comfortable, Slightly warm - slightly uncomfortable, Warm - uncomfortable, Hot - extremely uncomfortable)

27. Measurement of thermal comfort parameters to estimate indexes of: Predicted Percentage of Dissatisfied (PPD) and Predicted Mean Vote (PMV) 
indexes (ISO 7730)

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

1. Energy Consumption
Primary energy consumption kWh/m2year (heating, DHW, 

cooling, fans, pumps, control)

Final energy consumption kWh/m2year (heating, DHW, 

cooling, fans, pumps, control)

Net energy consumption kWh/m2year (heating, DHW, cooling)

Energy consumption per energy type and carrier, kWh/m².year

2. Construction characteristics
Heat transfer coefficients (U-value) of the building elements 

(Floor, walls, roof, windows) 

3. CO2 emissions 
Equivalent CO2 emissions in kg per year per m2, kg CO2/m2year 

(heating, DHW, cooling, fans, pumps, control)

4. Heating system 
Type of heating system 

5. Indoor Air Quality 
Ventilation & airtightness
Type of ventilation system

Efficiency of heat recovery (if available or applicable)

Definition of ventilation rates 

Airtightness levels

Infiltration rates

Air pollutants/contaminants
Carbon Dioxide (CO2), Carbon Monoxide (CO), Particulate 

Matter (PM), Volatile Organic Compounds (TVOCs)

6. Thermal Comfort
Factors affecting thermal comfort
Air temperature °C

Relative humidity %

Air velocity (m/s)

Metabolic rate (MET)

Clothing insulation (CLO)

Evaluation of thermal comfort 
Qualitative approach- Survey26

Quantitative approach- Measurements27

7. Lighting 
Natural lighting
Daylight factor

Daylight autonomy

Useful Daylight Illuminance

Artificial lighting 
Type of lighting

Power of installed lighting fixtures

Spatial light distribution

8. Acoustics 
Sound pressure level dB(A)

Reverberation time 

9. Renewable energy 
     production

Figure 19: List of the main potential indicators to be included in a renovation roadmap 

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

Figure 20: Example of renovation recommendations according priorities in Flemish EPC+

for windows, heating, walls, roof and renewable energy (Source: Flemish Energy Agency)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 21: Overview of long-term transition in the German iSFP (Source: BMWi)

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

Figure 22: Overview of the building's condition 

and renovation needs (Source: BMWi)

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

Figure 23: Example of recommendation in German iSFP (Source: BMWi)

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

Data Gathering OwnershipFunctionalities

Logbook

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).

Figure 24: The key elements of the logbook



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

Figure 25: Building blocks of the Woningpas

(Source: Flemish Energy Agency)

28. Loi n° 2015-992 du 17 août 2015 relative à la transition énergétique pour la croissance verte 
29. The debate about the building logbook in France is part of a larger debate about ‘digital identity’, about how distinct types of data linked to each 

individual (health, banking info, home data, etc.) could be included in a ‘digital safe’ (coffre-fort numérique) to be managed and protected digitally 
to guarantee data security and consumers protection.

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

30. https://application.effizienzhaus-online.de/sanierungsrechner/#?state=0

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

31. Blockchain is a special digital technology for peer-to-peer transaction platforms that uses decentralised storage to record all transaction data. 
Blockchain enables “smart contracts”, which can, for example, enable households that not only consume but also produce energy, to buy and sell 
energy directly, in a simple and secure manner.

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

Figure 26: Excerpt from the Woningpas (Source: Flemish Energy Agency)

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

Figure 27: Process flow of the creation of an Individual Building Renovation Roadmap
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project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

32. New buildings today must achieve an efficiency level of E60, while nZEB level is defined as E30. 
33. Interview on July 18, 2016.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

34. In Germany, energy efficiency standards for new buildings are laid out in the German Energy Conservation Ordinance Energiesparverordnung (EnEV). 
KfW (Kreditanstalt für Wiederaufbau), Germany’s development bank, has developed a financing mechanism for the refurbishment of existing 
residential building based on these standards. Efficiency House 55 indicates the percentage of the EnEV’s primary energy requirements for new 
buildings that an existing building has to meet after renovation.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.

VI. REFERENCES

1. BPIE, “97% of buildings in the EU need to be upgraded,” 2017.

2. EU Commission, “EU Building Stock Observatory,” 2017. [Online]. Available: 

https://ec.europa.eu/energy/en/eu-buildings-database. [Accessed 29 10 2017].

3. European Commission , “COMMISSION STAFF WORKING DOCUMENT - IMPACT ASSESSMENT - Proposal 

for a Directive of the European Parliament and of the Council amending Directive 2010/31/EU on the 

energy performance of buildings,” no. {SWD(2016) 415 final, 2016.

4. BPIE, “Renovation strategies,” 2016.

5. BPIE, “Renovating Romania,” no. Available: 

http://bpie.eu/wp-content/uploads/2015/10/Renovating-Romania_EN-final.pdf, 2014.

6. Eurostat, “Population change,” [demo-gind], 2017.

7. BPIE, “Financing the Future of Buildings Central, Eastern and South-East Europe,” no. Available: 

http://bpie.eu/wp-content/uploads/2017/09/MAPPING-FINANCIAL-STREAMS_FINAL_LR.pdf, 2017.

8. EU Commission, “Energy efficiency in public and residential buildings - Final Report Work Package 8 - 

Evaluation of Cohesion Policy programmes 2007-2013. Annex 2,” 2015.

9. Qualicheck, “Romania| Assessment of Quality and Compliance in the Certification of Energy 

Performance of Buildings,” 2016.

10. BPIE, “BPIE Survey 2014”.

11. IBROAD , “Survey 2017”.

12. Romanian Energy Regulatory Authority - Energy Efficiency Department, “Energy Efficiency trends and 

policies in Romania,” September, 2015.

13. L. B. M. A. P. S. J. Sousa, “Research on the Portuguese Building Stock and its Impacts on Energy 

Consumption – an Average U-Value Approach,” Archives of Civil Engineering, Lix, 4,, pp. 523-546, 

2013.

14. Eurostat, “Inability to keep home adequately warm - EU-SILC survey,” [Online]. Available: 

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ilc_mdes01&lang=en.

15. Concerted Action - Energy Performance of Buildings, “Implementation of the EPBD,” 2015.

16. ADENE, [Online]. Available: 

http://www.adene.pt/sce/micro/peritos-qualificados?page=80&habitacao%5Bsem%5D=sem&regiao

=All&concelho=all&distrito=all&perito=&nome_completo=&op=Search&form_build_id=form-YxN_w

W8WnTqZz4mlK1H1470M0BSYcjjxgLlVeiTwzwE&form_id=peritos_webservice_form. [Accessed 

2017].

17. BPIE, “Energy Performance Certificate across the EU,” 2014.

18. IEA, “Glossary,” [Online].

19. ifeu, DENA and Passivhaus Institut, “Der individuelle Sanierhungsfahrplan - Methodik und Praxis,” 

2016.

20. VEA, “Renovation advice (Summary Concept),” 2016.

21. VEA, “Digital Building Passport (Summary Concept),” 2016.

22.  The Shift Project, “Passeport Rénovation Energétique. Résultats préliminaires du groupe de travail,” 

2014.

23. The Shift Project, “Rénovation thermique des bâtiments. Résumé aux décideurs,” 2013.

24. The Shift Project, “The French Passeport Efficacité Energétique (PowerPoint presentation),” 2015.

25. Ministerium für Umwelt, Klima und Energiewirtschaft Baden-Württemberg, “Sanierungsfahrplan”.

26. T. W. NAPE, “The Impact of Energy Performance Certificates on property values and nearly 

Zero-Energy Buildings (ZEBRA2020 project),” 2016.

27. BPIE, “Boosting building renovation: an overview of good practices,” 2003.

28. T. S. Project, “Performance Energétique du Bâtiment - Programme de rénovation thermique du parc 

existant,” 2013.

29. ENTRANZE, “Report on specific features of public and social acceptance and perception of nearly 

zero-energy buildings and renewable heating and cooling in Europe with a specific focus on the 

target countries,” 2014.

30. Velux, “Healthy Home Barometer,” 2016.

31. European Commission , “Commission welcomes agreement on energy performance of buildings,” 20 

12 2017. [Online]. Available: 

https://ec.europa.eu/energy/en/news/commission-welcomes-agreement-energy-performance-buildi

ngs.

VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

Figure 28: Key indicators of the renovation package 1 and target values (Source: BMWi)

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 29: Woningpas – overview, front page (Source: Flemish Energy Agency)

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

0 2 Comments OFF

Turn on comment mode to
collaborate on this prototype

Figure 30: Woningpas - Energy Performance Certificate (Source: Flemish Energy Agency)

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31: Woningpas - energy overview (Source: Flemish Energy Agency)

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 32: Woningpas - "I am planning to renovate", renovation plan (Source: Flemish Energy Agency)

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

Figure 33: Woningpas - certificates and documents (Source: Flemish Energy Agency)

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

Figure 34: EPC+ - Front page (Source: Flemish Energy Agency)

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.

63

BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

Figure 35: EPC+ Energy performance of building components (Source: Flemish Energy Agency)

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.

The Concept of the Individual Building Renovation Roadmap64

BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 36: EPC+ - Overview of suggested renovation measures (Source: Flemish Energy Agency)

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

Figure 37: EPC+ - Energy performance before and after implementation of measures

(Source: Flemish Energy Agency)

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

Figure 38: EPC+ - About your EPC+ (Source: Flemish Energy Agency)

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

Figure 39: EPC+ - detailed recommendation 1 (Source: Flemish Energy Agency)

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

Figure 40: EPC+ - detailed recommendation 2 (Source: Flemish Energy Agency)

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

Figure 41: P2E - login page (Source: Expérience P2E)

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

Figure 42: P2E - dashbord overview (Source: Expérience P2E)

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 43: P2E - Overview of existing assets (Source: Expérience P2

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.

71

BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

Figure 44: P2E - financial aspect: is the individual eligible for public support/aid (Source: Expérience P2E)

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.

The Concept of the Individual Building Renovation Roadmap72

BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 45: P2E - questionnaire on comfort (Source: Expérience P2E)

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46: P2E - choice of different building performance combinations (Source: Expérience P2E)

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

Figure 47: iSFP - Front page (Source: BMWi)

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.

VI. REFERENCES

1. BPIE, “97% of buildings in the EU need to be upgraded,” 2017.

2. EU Commission, “EU Building Stock Observatory,” 2017. [Online]. Available: 

https://ec.europa.eu/energy/en/eu-buildings-database. [Accessed 29 10 2017].

3. European Commission , “COMMISSION STAFF WORKING DOCUMENT - IMPACT ASSESSMENT - Proposal 

for a Directive of the European Parliament and of the Council amending Directive 2010/31/EU on the 

energy performance of buildings,” no. {SWD(2016) 415 final, 2016.

4. BPIE, “Renovation strategies,” 2016.

5. BPIE, “Renovating Romania,” no. Available: 

http://bpie.eu/wp-content/uploads/2015/10/Renovating-Romania_EN-final.pdf, 2014.

6. Eurostat, “Population change,” [demo-gind], 2017.

7. BPIE, “Financing the Future of Buildings Central, Eastern and South-East Europe,” no. Available: 

http://bpie.eu/wp-content/uploads/2017/09/MAPPING-FINANCIAL-STREAMS_FINAL_LR.pdf, 2017.

8. EU Commission, “Energy efficiency in public and residential buildings - Final Report Work Package 8 - 

Evaluation of Cohesion Policy programmes 2007-2013. Annex 2,” 2015.

9. Qualicheck, “Romania| Assessment of Quality and Compliance in the Certification of Energy 

Performance of Buildings,” 2016.

10. BPIE, “BPIE Survey 2014”.

11. IBROAD , “Survey 2017”.

12. Romanian Energy Regulatory Authority - Energy Efficiency Department, “Energy Efficiency trends and 

policies in Romania,” September, 2015.

13. L. B. M. A. P. S. J. Sousa, “Research on the Portuguese Building Stock and its Impacts on Energy 

Consumption – an Average U-Value Approach,” Archives of Civil Engineering, Lix, 4,, pp. 523-546, 

2013.

14. Eurostat, “Inability to keep home adequately warm - EU-SILC survey,” [Online]. Available: 

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ilc_mdes01&lang=en.

15. Concerted Action - Energy Performance of Buildings, “Implementation of the EPBD,” 2015.

16. ADENE, [Online]. Available: 

http://www.adene.pt/sce/micro/peritos-qualificados?page=80&habitacao%5Bsem%5D=sem&regiao

=All&concelho=all&distrito=all&perito=&nome_completo=&op=Search&form_build_id=form-YxN_w

W8WnTqZz4mlK1H1470M0BSYcjjxgLlVeiTwzwE&form_id=peritos_webservice_form. [Accessed 

2017].

17. BPIE, “Energy Performance Certificate across the EU,” 2014.

18. IEA, “Glossary,” [Online].

19. ifeu, DENA and Passivhaus Institut, “Der individuelle Sanierhungsfahrplan - Methodik und Praxis,” 

2016.

20. VEA, “Renovation advice (Summary Concept),” 2016.

21. VEA, “Digital Building Passport (Summary Concept),” 2016.

22.  The Shift Project, “Passeport Rénovation Energétique. Résultats préliminaires du groupe de travail,” 

2014.

23. The Shift Project, “Rénovation thermique des bâtiments. Résumé aux décideurs,” 2013.

24. The Shift Project, “The French Passeport Efficacité Energétique (PowerPoint presentation),” 2015.

25. Ministerium für Umwelt, Klima und Energiewirtschaft Baden-Württemberg, “Sanierungsfahrplan”.

26. T. W. NAPE, “The Impact of Energy Performance Certificates on property values and nearly 

Zero-Energy Buildings (ZEBRA2020 project),” 2016.

27. BPIE, “Boosting building renovation: an overview of good practices,” 2003.

28. T. S. Project, “Performance Energétique du Bâtiment - Programme de rénovation thermique du parc 

existant,” 2013.

29. ENTRANZE, “Report on specific features of public and social acceptance and perception of nearly 

zero-energy buildings and renewable heating and cooling in Europe with a specific focus on the 

target countries,” 2014.

30. Velux, “Healthy Home Barometer,” 2016.

31. European Commission , “Commission welcomes agreement on energy performance of buildings,” 20 

12 2017. [Online]. Available: 

https://ec.europa.eu/energy/en/news/commission-welcomes-agreement-energy-performance-buildi

ngs.

VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

Figure 48: iSFP – “Your house today”, current status (Source: BMWi)

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.

The Concept of the Individual Building Renovation Roadmap76

BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

Figure 49: iSFP - energy situation (Source: BMWi)

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

Figure 50: iSFP - your individual user behaviour and related recommendations (Source: BMWi)

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 51: iSFP - your next steps (Source: BMWi)

Figure 52: iSFP - renovation roadmap (Source: BMWi)

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 53: Explanation of your renovation roadmap (Source: BMWi)

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.

BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54: iSFP - detailed recommendation 1 (Source: BMWi)
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Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).
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Figure 55: iSFP - detailed recommendation 2 (Source: BMWi)



I. INTRODUCTION

Roughly 97% of the European Union (EU)’s building stock, amounting to over 30 billion m2, is not 

considered energy efficient, and 75 to 85% of it will still be in use in 2050 [1] [2] [3]. Defining a pathway 

towards a ‘highly efficient and decarbonised building stock by 2050’ is a fundamental pillar of the revised 

Energy Performance of Buildings Directive (EPBD), requiring the transformation of the majority of 

buildings from highly inefficient to, at least, nearly zero-energy buildings.

This is an opportunity to significantly improve the quality of the building stock and the living conditions of 

all Europeans. However, to achieve this goal, the multiple barriers building owners face when planning a 

renovation must be overcome. One of the main barriers to renovation is the lack of knowledge about what 

measures to implement and in which order. Building renovation is often considered a burden that many 

associate with time-consuming planning, uncertainty about the value of the planned measures, dust and 

unreliable professionals.

The iBRoad EU-funded project works on eliminating these barriers by developing an Individual Building 

Renovation Roadmap for single-family houses. This tool provides a customised renovation plan over a 

long-term period (10-20 years). The roadmap is at its core a home-improvement plan which considers the 

occupants’ needs and specific situations (e.g. age, financial situation, composition and expected evolution 

of the household, etc.) and avoids the risk of ‘locking-out’ future renovation solutions due to a lack of 

foresight.

The renovation roadmap is combined with a building logbook, a repository where all the building-related 

information can be stored and continuously updated. The type of information stored in the logbook and 

its functionalities can evolve over time and could range from energy production and consumption to 

equipment maintenance, as well as insurance, property plans and obligations, energy bills, smart meter 

data and links to available financing options for renovation projects (e.g. green loans, incentives, tax 

credits).

This report offers an overview of the process behind the creation of an Individual Building Renovation 

Roadmap and covers the key issues that need to be addressed to allow its development and 

implementation. Real-life examples based on four existing initiatives revolving around the concept of 

individual building roadmaps and passports are used in this report to demonstrate how the different 

elements can be designed and implemented: Denmark (BetterHome), Flanders (Woningpas and EPC+), 

France (Passeport Efficacité Énergétique) and Germany (Individueller Sanierungsfahrplan). These specific 

cases were chosen for their advanced phase of development; most are entering or have just concluded the 

testing phase and will soon start implementation. Two of the cases (Germany and Flanders) are driven by 

(regional) governments, while the others are initiated or driven by private actors (BetterHome in Denmark 

and Passeport Efficacité Énergétique in France).

i. Methodology 

This study is a follow-up to BPIE’s publication Building Renovation Passports - roadmaps towards deep 

renovation and better homes (2016), combining both primary and secondary research. After completing an 

initial desk-based research to review available literature, identify target examples and map their key 

features, BPIE interviewed the project managers of each of these initiatives – Niels Kaare Bruun for 

BetterHome (Denmark), Martin Pehnt and Peter Mellwig from ifeu (Germany), Tine Vande Casteele and 

Mieke Deurinck from the Flemish Energy Agency (Flanders) as well as Benoît Montels from P2E and 

Jean-Noël Geist at The Shift Project (France) - to understand the key challenges in the development and 

implementation of each concept. Chapter II provides a concise description of the concept and existing 

barriers, as well as a brief overview of the four cases. 

Chapter III describes how the concept has been developed, including different approaches to stakeholder 

involvement, followed with the presentation of the different components of the renovation roadmap and 

logbook, including sections on data gathering and ownership. The concluding chapter highlights lessons 

learnt and identifies key recommendations to introduce and implement individual building renovation 

roadmaps across Europe.

The iBRoad (individual Building Renovation Roadmap) concept includes the individual renovation roadmap and 

the building logbook, and refers to the research and instruments under development in the Horizon 2020 

Programme with the same title (for which this report is developed). To avoid confusion between the project’s 

terminology and the four cases analysed, the four concepts described in this report will be labelled as “Building 

Renovation Passports”.

II. THE CONCEPT OF BUILDING RENOVATION PASSPORT

There is no standard definition of what a Building Renovation Passport is. Every example differs in some 

elements and in the terminology used. The definitions used in this report are based on the main findings 

of the cases analysed and could be used to initiate and structure a debate on Building Renovation 

Passports across Europe. The iBRoad project will further explore the concept, by including a detailed 

analysis of data accessibility and availability1, by developing, programming and testing modules and 

training for auditors. 

Figure 2 illustrates the main components of the Building Renovation Passports to provide a common 

understanding of the terminology and the different elements covered by the examples analysed. The 

terminology and definitions adopted in each country are described in .

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining a 

long-term (up to 10 or 20 years) step-by-step renovation roadmap for a specific building, resulting from an 

on-site energy audit fulfilling specific quality criteria and indicators2 established during the design phase, 

following a dialogue with building owners. The expected benefits in terms of reduced heating bills, 

comfort improvement and CO2 reduction are a constitutive part of the Building Renovation Passport and 

are explained in a user-friendly way. The renovation roadmap can be combined with a repository of 

building-related information (logbook) on aspects such as the energy consumption and production, 

executed maintenance and building plans, providing several functionalities to the building owner which 

could go beyond the energy performance.

On-site data gathering is often the first step towards the creation of a Building Renovation Passport. The 

data processing can change according to each model (e.g. by using a dedicated software or by adapting the 

existing energy audit software). Data from EPCs are ideally integrated into the initial data gathering, but 

are not a requirement. The data gathered in step 1 allow to deliver a comprehensive step-by-step 

renovation roadmap in step 3 (see Figure 2).

The growing interest for the individual Building Renovation Passport (iBRP) is coming from the 

understanding that better instruments should be available for building owners who are interested in 

renovating their properties, in order to foster the energy transformation of the building stock. A Building 

Renovation Passport can be viewed as an evolution of the Energy Performance Certificate (EPC), as it not 

only indicates the energy performance of a building, but also supports building owners with personalised 

suggestions on their renovation options. EPCs can be integrated in the Building Renovation Passport, but 

this is not a required condition. In Flanders, the EPC+ is a continuation of the existing EPC scheme, while in 

Germany there is no link between the renovation roadmap (iSFP) and the country’s EPC scheme.

EPCs were introduced by the first Energy Performance of Buildings Directive in 2002 (2002/91/EC)3 with 

the aim to make the energy performance of individual buildings more transparent. The EPBD recast in 

2010 (2010/31/EU) reconfirmed and strengthened the instrument by introducing an independent quality 

control of EPCs, penalties for non-compliance, the obligation to display the energy label in advertisements, 

a mandatory requirement to hand out a copy of the EPC in sale and rent transactions and improvement of 

renovation recommendations (cost-effective and cost-optimal measures). EU Member States have 

implemented national EPC schemes, although different approaches about the comprehensiveness and 

quality assurance provide a very diverse picture of its implementation4. To date, the implementation of 

EPCs varies significantly across Member States in terms of scope and information available, resulting in 

some cases in limited market penetration or acceptance by the users.

In most EPC schemes, the recommendations for measures improving energy performance are scarce, too 

general or non-existent. Additionally, EPC-related services, such as energy consultancy and audits for 

residential buildings, are non-existent or differ significantly among Member States.

The iBRoad project analysed the current use of EPCs and the potential links to individual building 

roadmaps and logbooks in its eight partner countries5. The analysis was based on desk research and 

qualitative interviews with local experts. The analysis showed that the information in the EPC is rarely 

perceived as useful for the end-users.

The main outcomes of this analysis are listed below:

• Better and more detailed renovation advice is needed to support the decision-making process for deep 

renovation than what EPCs currently provide.

• Building owners in general have a moderate understanding of the information contained in the EPCs.

• The EPCs do not increase sufficiently the building owner’s awareness about energy performance of the 

building.

• The main weakness of the current EPC scheme is its high cost compared to the perceived benefits.

• Better compliance and quality would increase the trust in EPCs.

• The recommendations included in the EPC are often considered to be too generic.

• The EPC systems have not effectively tackled barriers to renovations and most experts see the value of 

a user-friendly instrument providing recommendations for renovation with a longer-term perspective 

(up to 20 years).

• The experts also indicated a number of characteristics to be included in an iBRP:

 • Recommendations for deep (staged) renovations, including costs.

 • Elements aiming at increasing awareness of the building owner.

 • Straightforward and accessible information.

 • Reliable quantifications of energy savings of potential measures.

 • A link between primary energy use and CO2 emissions.

 • A centralised database that would store relevant information and provide it to all stakeholders

i. Common barriers to residential renovations
In the four cases analysed in this report, the instruments were developed to support building owners with 

better guidance and information about options for energy renovations, and by doing so, to increase the 

demand for deep (staged) energy renovations. In all cases, the concept was developed in cooperation with 

key stakeholders. While the focus among the different cases differs depending on context and ambition, 

the identification of existing barriers to renovation is a common initial step. Most of the barriers identified 

are recurring:

• Uncertainty and lack of knowledge regarding where and how to start the renovation process, which 

measures to implement and in which order to implement them.

• Complex processes and mixed quality of works offered by building professionals.

• Difficulty to access finance and lack of awareness of available financial support (e.g. subsidies, loans, tax 

credit/incentives, etc.).

• Insufficient training for auditors beyond technical aspects, to improve communication with building 

owners (e.g. effective communication, project management, life-cycle approach).

• Complexity of existing tools, EPCs and energy audit reports are in general hard to understand for the 

majority of building owners.

• A limited follow up after an energy audit or the issuing of an EPC create no incentive or pressure to 

renovate.

• No quality control mechanisms and certification of works. The lack of checks contributes to the gap 

between designed and actual performance.

ii. Overview of existing cases
Table 1 provides a general overview of the key features of a Building Renovation Passport and describes 

whether each of the four concepts includes them. While each case differs in how specific needs and 

conditions are considered, most features are included in each case (e.g. long-term target for building 

renovation, identified barriers, stakeholder mapping and engagement, tailored solutions, etc.), or are 

under consideration. It is important to note that the logbook, which is one of the components of a Building 

Renovation Passport, is only fully developed so far in Flanders6.

Each model is described in more details below.

a. Flanders – Woningpas and EPC+

The Flemish Energy Agency (VEA), in cooperation with a wide network of stakeholders, has designed and 

implemented the “Renovation Pact” (2014-2018), designed to lead to a thorough improvement of the 

energy performance of the region’s building stock. Flanders established that by 2050 the existing building 

stock should become as energy-efficient as the current requirements for new buildings (E607).

One of the main actions foreseen in the Renovation Pact is to develop the Woningpas (a logbook) and the 

EPC+ (a more user-friendly version of the EPC, including a clear overview of measures, ordered by priority, 

needed to reach the 2050 objective). The two instruments aim to provide building owners with useful, 

easy-to-understand information and long-term guidance. Through these instruments, the public 

authorities in Flanders also intend to contribute to the region’s long-term objectives.

The Woningpas8 is a unique integral digital file of each individual building. The file can be retrieved by the 

building owner and by individuals who have been authorised access. The logbook features energy 

performance, renovation advice, the housing quality (such as stability, humidity, safety), data on the 

environment and in the future other building aspects such as durability, water, installations and building 

permits. The Woningpas will make it possible to track the evolution of each individual building.

A first version of the Woningpas (Woningpas Light) will be launched in 2018, followed by a series of 

upgrades in the following years (Woningpas Medium in 2019, Woningpas Full in 2020 and further updates 

after 2020).

The EPC+ is the successor of the current Energy 

Performance Certificate scheme, to be expected on January 

1st, 2019. The EPC+ will include a renovation advice and will 

outline the actions the building owner should take in order 

of priority to bring the current energy performance of the 

property to the level of the long-term objective. The tool 

includes recommendations for various elements that 

accompany a thorough renovation (airtightness, ventilation 

etc.), provides a selection of technical information to avoid 

lock-in effects. No recommendations are provided if the 

building fulfils the long-term objective. 

The energy expert develops the EPC+, including the 

renovation recommendations, through an on-site visit. 

Each individual dwelling can choose the criteria to use to 

measure its contribution to the long-term objective: 

b. France - Passeport Efficacité Énergétique

The concept for the Passeport Efficacité Énergétique (P2E) was developed by the Shift Project9 together 

with a group of building specialists and professionals, between 2012 and 2014. The objective was to 

unlock the thermal renovation of residential buildings, identified as an imperative step towards 

decarbonising the economy10. Testing and implementation are assigned to Expérience P2E, a not-for-profit 

organisation created for this purpose11. The review below is based on a series of documents provided by 

the Shift Project and Expérience P2E, and a series of exchanges with Expérience P2E’s Project Leader.12 

Building upon the notion of “energy efficiency reflex”, P2E suggests a pragmatic approach to maximise the 

opportunities to trigger energy renovation every time maintenance work is done in a building13. Using any 

type of renovation or maintenance work as a trigger to install energy-renovation measures helps 

promoting energy efficiency among building owners and professionals and may generate higher levels of 

renovation.

The passport provides a set of solutions (“performance combinations” in Figure 5), based on the 

combination of simulations established according to specific features like building type, age, climate (etc.) 

that would allow to reach the BBC and SNBC level14 for the overall building stock. Each building is 

considered as one “piece of the puzzle” contributing to the overall 2050 target (BBC 2050, equivalent to 

80kWh/m² of primary energy per year). These combinations aim at providing a set of consistent solutions 

for all parts of the building, which, taken together, support the realisation of the final goal. By simplifying 

the choice among possible solutions for the renovation and making it easier for the building owner, the 

system aims at “industrialising” the renovation process and achieving economies of scale.

c. Germany – Individueller Sanierungsfahrplan

The concept of Sanierungsfahrplan (SFP) was initially developed and tested by ifeu and ECONSULT in the 

federal state of Baden-Württemberg in 2011-2013 and officially launched in 2015. The Sanierungsfahrplan 

BW”15 is an energy audit instrument, publicly funded by the State Bank (L-Bank) and carried out by certified 

energy auditors. It can also serve as a partial fulfilment of the Renewable Heating Obligation of 

Baden-Württemberg.16 Besides residential buildings, the official decree defining the Sanierungsfahrplan, 

the Sanierungsfahrplan-Verordnung SFP-VO, also defines requirements for a Renovation Roadmap for 

non-residential buildings.17

A newly developed Individueller Sanierungsfahrplan (iSFP) was launched at the national level in 2017. The 

iSFP is part of the National Energy Efficiency Programme18 and of the "Federal Efficiency Strategy for 

Buildings" (ESG) published in December 201519. Ifeu (Institute for the Energy and Environmental Research), 

DENA (the German Energy Agency) and the Passivhaus Institute (Passive House Institute) were in charge of 

the project, in collaboration with the German Ministry of Economic Affairs and Energy (BMWi).20

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often viewed as an 

administrative obligation. On the other hand, there is a strong culture of on-site energy auditing, but the 

very detailed reports delivered to building owners (up to 150 pages) are often left unread and do not 

promote staged renovations. Since July 1, 2017, the iSFP is accepted as audit report within the federal 

Office for Economic Affairs and Export Control (BAFA) support programme “Energieberatung vor Ort”. 

This programme grants subsidies of up to 60% of the cost for an on-site audit (maximum €800 for single- 

and two-family buildings, and up to €1100 in buildings with three or more dwellings). 

The iSFP has been designed to be a user-friendly tool that includes both short and long-term measures and 

suggests ways to avoid lock-in effects. As about 85% of the energy renovation measures funded in 

Germany concern only one building component, iSFP puts a strong focus on staged renovation and the 

interdependences between the stages. Behind this tool is the idea that building owners must be given the 

appropriate means to turn renovation from “a nuisance that I have to endure” (I have to renovate) into “an 

opportunity to improve my house and my living environment” (I want to renovate).

d. Denmark - BetterHome 

BetterHome is an innovative business model initiated by four major building-component manufacturers in 

Denmark (Danfoss, Grundfos, Rockwool and Velux). While it is not a building renovation roadmap per se, 

the model shares many of its characteristics (user-centric, focus on deep renovations, adapting the role of 

installers, focuses on multiple benefits and innovative technologies). 

BetterHome is an industry-driven one-stop-shop model, which has proven successful in boosting demand 

for holistic energy renovations in Denmark since its launch in 2014. It was profitable after just three years, 

with 200 projects in 2016 and is expected to continue its growth. The success of the home-owner-centric 

business model can be explained by the advanced service-oriented role of the installers. BetterHome 

trains and guides the installers on how to approach the home-owner, from the first contact to the 

finalisation of the process. BetterHome also simplifies and structures the renovation process for the 

installer, through supportive and innovative digital tools, enabling a better process for everyone involved. 

III. THE PREPARATION PROCESS

Setting up a Building Renovation Passport requires substantial effort, including concept design, 

stakeholder involvement, market analysis, software development, legal and financial preparations, and 

expert training. Two initiatives (Germany and Flanders) were initiated by public authorities, while in France 

and Denmark they were initiated and developed by private actors. 

This chapter describes the four key stages for the development of a Building Renovation Passport and how 

they were carried out in each case (Figure 7). The first section describes (i) how the concept was initiated, 

followed by (ii) financial planning, (iii) stakeholder engagement, and (iv) market research analysis.

The order in which each stage is implemented can vary from case to case, so Figure 7 should be regarded 

as a checklist rather than a step-by-step guide. 

As Figure 8 shows, at least 2 to 3 years pass between the beginning of the process and the implementation 

(including a testing phase). The time required to complete the testing and start implementation depends 

on several factors including: nature of the initiator (public/private), budget available, scope of the project, 

size of the testing phase, adjustment needed between testing and launch of product on the market. 

Testing can be done on a small scale before it is properly launched, or it can be designed in several phases 

to adjust the product over a longer period. Different elements of the Building Renovation Roadmap can be 

tested, issues and potential improvements can be identified and solved before the full-scale launch. All the 

cases in this report used small-scale testing at the design or pilot phases.

i. Initiators
Building Renovation Passports can be initiated by different actors. Depending on local circumstances, the 

process can be launched by either public or private actors. For example, the Woningpas and EPC+ were 

initiated by the public authorities in Flanders. The P2E was initiated by an association of NGOs and private 

companies in France, while the Danish BetterHome was started by private companies (four 

building-component manufacturers). Future initiatives could spring from different combinations.

The main types of potential initiators are listed below:

•  Public authorities. The Building Renovation Passport can be an instrument to support a desired policy 

outcome (e.g. mitigate climate change, improve living standards, generate local jobs, spur innovations, 

etc.). Launching a Building Renovation Passport with support from public authorities comes with some 

advantages, for example the ability to link the tool with other public instruments (e.g. financial subsidies, 

tax credits or mandatory requirements) and an incentive to privilege quality over profit. It also comes 

with potential disadvantages, like longer time needed for implementation and being linked to election 

and public budget cycles.

•  Private companies. A Building Renovation Passport can also be initiated and managed by private 

companies. The main benefits of an instrument initiated by private actors are the expertise in creating a 

competitive product as well as a better knowledge of the market and the target group. One of the main 

challenges in this case is to guarantee a sense of neutrality to build trust among customers.

•  Mixed model. It can be a public-private partnership (a long-term contract between a private party and a 

government entity, for providing a public asset or service). This model can combine the benefits of the 

other two options and take advantage of what the public authorities and the private actors do best (e.g. 

market analysis, quality control, coordination with other instruments). Non-governmental organisations, 

think-tanks, as well as research organisations can also be part of the mixed model. To ensure the 

functioning of the mixed model, it is important to establish clear governance rules, including monitoring 

and evaluation mechanisms to maintain the balance of power between the two parties.

ii. Financing
The development and implementation of new instruments require sustainable funding from public or 

private sources to ensure the necessary funds for the design, testing and implementation of the project 

are available. This type of funding can take different forms (full public funding, private funding or a 

combination of the two). The four cases show that different financial paths are possible.

Public funding:

•  Germany: the development of the State renovation roadmap was funded by the Environmental Ministry 

UM in Stuttgart, Baden-Württemberg. A funding scheme supports the preparation of the 

Sanierungsfahrplan-BW with approximately 200€ per audit. This programme is managed by the L-Bank 

(the State Bank of Baden-Württemberg). Design and testing of the federal iSFP were carried out on 

behalf of the federal Ministry of Economic Affairs and Energy (BMWi). The Ministry is also in charge of 

the funding programmes for on-site audits, energy renovations and renewable energies.

•  Flanders: the cost for setting up the instrument is carried by the Flemish government. Thanks to an 

inter-ministerial co-funding involving four Flemish administrations (VEA, OVAM, Omgeving Vlaanderen 

and Wonen Vlaanderen)22 the funds for the Woningpas are guaranteed until the release of the 

Woningpas Medium (in 2019). With the contribution of the Flemish government for ‘Vlaanderen 

Radicaal Digitaal’, Flanders elaborated a finance contract for the design and IT-development of the 

Woningpas for 5 years (2017-2022), that other partners of the Flemish government can join. The 

administration is also developing a governance model so that other partners can join the collaboration 

for data collection (development and maintenance), including a financing model.

Private funding:

•  France: the costs for the design and testing of P2E in France were covered by private actors: the Shift 

Project initially introduced the concept and a group of private companies agreed to provide seed 

funding for the creation of an association (Expérience P2E) in charge of developing the design and 

testing the concept. Several funding options are discussed to further develop the passport and 

integrate it in the territories but it is still unknown how funding will be guaranteed in the future.

•  BetterHome was financed by private actors with a commercial incentive to increase the rate of (deep) 

renovation, and grow the demand for their products. No public support has been granted to this project. 

The financial model of BetterHome is very simple: there are no payments between BetterHome and the 

installers or the building owners. BetterHome receives its whole budget from Danfoss, Grundfos, the 

ROCKWOOL and VELUX Groups, who, in return, retrieve indirect sale revenues.

iii. Stakeholder involvement
The building renovation value chain comprises numerous actors, from building owners, architects, 

engineers, public authorities, energy suppliers, manufacturers, financial institutions and many more. A new 

instrument potentially impacting the whole value chain, such as the individual building renovation roadmap, 

requires the involvement and support of multiple actors and stakeholders to ensure a proper design and an 

effective implementation. All the cases have, to a different extent, engaged with stakeholders to ensure an 

effective implementation of the instruments.

The stakeholder involvement is generally used for two purposes: (i) shape the concept and gain support for 

the implementation and (ii) map and find solutions to lift potential legal and administrative barriers. The 

second point also includes the involvement of potential data providers to increase data availability (e.g. 

renovation costs).

Shaping the concept and gaining support

Thought leaders and involved actors from public authorities, civil society (e.g. building owners) and the 

private sector play an important role in creating and designing the concept. Co-creation and involvement of 

the main actors early in the process increase the chance of acceptance and support for the instruments, 

with co-ownership of the process as ultimate aim.

It is crucial for the stakeholders to be convinced of the added value of their involvement, for them to 

actively participate from the very early stage of the process and to the concept design. Relevant 

stakeholders ought to be informed about the idea of developing such an instrument and be convinced their 

participation is important.

When the SFP-BW was first introduced in Baden-Württemberg in Germany, stakeholders were engaged and 

actively cooperated in the pilot project. Three large stakeholder workshops were organised, including 

craftsmen, architects, the association of building owners, auditors, policy-makers and NGOs. Software 

companies were also invited to a roundtable discussion. The approach chosen for the national iSFP was 

similar to the one adopted in Baden-Württemberg. In addition to large workshops with a broad range of 

attendants, smaller specific workshops were organised, e.g. with software providers or auditors. The 

development of the national iSFP was accompanied by a market research study. It was carried out by the 

German companies’ initiative for energy efficiency (Deneff) on behalf of the federal Ministry of 

Environment.

In France, stakeholders are organised in three committees based on competences and skills: a monitoring 

committee (comité de suivi), a steering committee (comité de pilotage) and thematic working groups 

(ateliers thématiques). Thematic working groups run in parallel and they don’t meet on a regular basis. The 

main objective is to familiarise with the Passport, collect the input of the experts testing the passport, 

integrate it in the subsequent version and simultaneously understand the perspectives of other relevant 

actors and users.

In Germany, a stakeholder dialogue was also used to assess the level of acceptance of the new tool. The 

refusal of building owners to engage in deep renovation and to use the iSFP could undermine the success 

of the initiative. For this reason, putting building owners at the centre of the project and offering an 

attractive, user-friendly tool are considered two key elements for the success of the iSFP.

In Flanders, VEA followed a similar approach and invited all relevant stakeholders to join the Renovation 

Pact working groups to develop the concept from the process early stages. The aim of these working 

groups was to create a support network of co-operating partners who will take care of forwarding the 

information and action plans to the people connected with the building process to gain project 

acceptance. Beside stakeholders from the building sector, such as construction and architect federations, 

a broader set of stakeholders was also involved, such as social housing sector, financing and research 

institutes, energy distributors, human rights organisations, etc.

Map potential legal and administrative barriers and find solutions to overcome them

Mapping out the legal and administrative framework early in the process is essential to avoid redundant 

work (e.g. working on a feature that is legally impractical or performing a task which is under the 

competence of another department). This preparatory work is linked with an effective data gathering and 

management, which is vital to the concept of both the roadmap and the logbook. A preliminary analysis of 

the existing legal and administrative framework will help to:

a. identify key actors in the public and private 

sectors whose support and contribution could 

be essential for the implementation and 

success of the concept (e.g. getting 

authorisation from specific commissions and 

committees to exchange information and to 

use it);

b. map the data and information needed to feed 

the renovation roadmap and the logbook, such 

as energy consumption, databases for 

renovation prices, cadastre-related 

information, technical manuals, etc.;

c. identify the owner(s) of this data (building owner, public authorities, financial institutions, energy 

utilities, construction federations, etc.);

d. define if the data is available and how it can be accessed23; and

e. define actions to adapt the legal framework (e.g. adoption of decrees, decisions, etc.).

In Flanders, representatives of federal and regional legal services were consulted to give advice on data 

sharing, protection and obligations of building owners. Government agencies at regional, federal and local 

levels that manage buildings data in Flanders are also regularly consulted. Several working groups were 

formed (user experience design, technical realisation, communication and juridical service) and meet 

monthly with all the governmental agencies involved in the project. In addition, notaries, federation of 

real-estate agencies and representatives of federal legal services are also involved to give advice on data 

sharing, protection and obligations of building owners. Consultations with government agencies (local, 

regional and national) that manage buildings data were conducted to assess which kind of functionalities 

the Woningpas could offer. Energy distributors (Eandis and Infrax) also have an important participative 

role, since they manage the energy consumption data, coordinate the subsidies and are setting up other 

actions related to energy savings in buildings. During the development of the EPC+, several user tests have 

been conducted to present prototypes of the EPC+ to members of the public (the end users of the EPC+) 

and to gather feedback to further refine and improve the EPC+.

iv. Market research and analysis (for design, pilot phase and product improvement)
When developing a tool for a target clientele, it is important to understand their behaviour, their 

preferences and their decision-making process. A market research and analysis (on-line or phone survey, 

focus groups, in-depth interviews etc.) can be performed at various stages of the process: before 

developing the concept (what would the end-users like to see?), during its design and for testing purposes 

both during the pilot phase (is the renovation roadmap useful for the user? Does it need adjustments?) or 

before releasing the product on the market24.

a. Design phase: Testing the general concept

At the beginning of the process, VEA organised a public survey to test the general concept. A second survey 

was organised to gauge public reactions (Figure 11) about the content of renovation advice, the EPC+ and 

to enquire about the logbook features (e.g. costs - range/indication/type). The survey helped determine if 

some elements that could be part of the renovation advice (ex. indication of costs) could be included in the 

logbook.

Along with the development of the federal iSFP, a market research study was carried out by the German 

companies´ initiative for energy efficiency (Deneff) on behalf of the Ministry of Environment and Building. 

It consisted mainly of three focus group interviews. Up to ten building owners who had carried out energy 

refurbishments in their homes recently were interviewed. They were asked about their experiences during 

the renovation phase and what kind of audit would have been helpful for them to plan the measures. 

Building owners were also asked if a tool like the iSFP could have helped. The questions asked were very 

detailed, e.g. how long the time schedule in the iSFP should be or if the auditor would be allowed to ask 

about their personal circumstances.

b. Pilot phase: testing the product to gather feedback and improve the product

Generally, a testing or pilot phase follows the conclusion of the design phase of the concept. The scope and 

the duration of this phase may change: testing may be done at once, within a specific timeframe (like in 

Germany) or split in several steps (e.g. France). Testing can be done to gather immediate feedback from 

potential users, test new ideas at small scale and continuously improve the product.

In Germany, the federal iSFP was tested by 17 energy auditors from most federal states. Each of the 

auditors issued an iSFP for a real customer and the iSFP was evaluated based on surveys amongst the 

home-owners, the auditors and the software companies. The roadmap was then adapted according to the 

findings. Whereas the customers generally stated they were well informed and the iSFP was helpful in 

developing a strategy for the building, one particular area of improvement was identified: the economic 

assessment. The customers wanted more detailed information about each individual renovation measure. 

The testing also revealed the need to offer an easily accessible training for auditors. Many mistakes and 

misunderstandings were made as the auditors did not always apply the detailed handbook they were 

provided with. The pilot also showed the need to foresee a long timeframe for software implementation, 

which is still in progress due to the challenges posed by the many software used for energy audits.

In France, Expérience P2E is running an 18-month testing phase, divided in three steps which feed into each 

other (feedback loop): the beta version of the passport was initially tested 30 times by 6 independent 

experts; the results were used and fed into a revised version of the tool, which was then tested 100 times 

by 40 selected and trained auditors (called passporteurs – "passporters"). Both the passporters and the 

building owners who participated in this phase were surveyed and provided feedback about the overall 

experience, the process and, for the auditors only, their ability to use the tool.

The results of these surveys are currently being analysed and will be used to make additional adjustments 

to the tool and to design an engagement and communication strategy aiming at increasing the demand for 

renovation roadmaps and the number of renovations initiated. By using a feedback loop approach, the 

results of each phase are integrated in the following version in an attempt to continuously improve the tool, 

adapt it to the users’ feedback and link the P2E with the introduction of a numerical logbook foreseen by 

the energy transition law (Figure 12).

In Flanders the design approach followed these steps:

•  Design: A user experience design company was assigned to develop the prototypes for the EPC+ and 

the Woningpas, in collaboration with the stakeholders and government agencies involved in the project. 

Different prototypes were developed and tested by different user-groups and fed back to the 

designers. This allowed for continuous improvements of the design as it was tested repeatedly, both for 

the Woningpas light and medium versions.

•  Guerrilla testing: The Woningpas was also tested by using “Guerrilla-testing”, a method consisting in 

quickly capturing user feedback by asking questions about specific parts of the application. VEA used 

this technique in the walkways of Belgian’s main construction event (Batibouw), where people were 

asked to provide quick comments (5 to 10 minutes) to a prototype with the support of a tablet.

•  Beta-Testing (or Prototype testing): This technique is designed to identify which data users found 

most interesting. The analysis mapped what users found interesting, how they wanted the data to be 

presented and what data they thought was missing in the Woningpas.

•  User Testing: The testing also included a more in-depth user testing (1,5 hour). A face to face testing 

was conducted with various individuals chosen among certain user categories (old/young, have 

renovation plans/no plans, etc.).

IV. THE ELEMENTS OF THE BUILDING RENOVATION PASSPORT

The Building Renovation Passport is a combination of two concepts, the renovation roadmap and the 

logbook. The renovation roadmap delivers a long-term renovation plan for individual buildings through 

tailored advice to owners and investors, to contribute to the achievement of a long-term vision (e.g. each 

building should reach nearly-zero energy-level by 2050). The logbook is a repository of building 

information, going beyond energy performance, and can include features such as design plans, actual 

energy consumption, maintenance requirements, certificates and legal documents.

The following sections describe different approaches, with components to include in the renovation 

roadmap and the logbook, ownership and data gathering. All the characteristics listed are integrated in at 

least one of the case analysed.

i. The Renovation Roadmap
The renovation roadmap provides detailed and individualised renovation advice to building owners. The 

advice is based on on-site visit(s), discussion with the building owner/occupants, as well as other sources of 

information. In most cases (Flanders, France and Germany), the main objective for developing a renovation 

roadmap is to guide building owners towards deeper renovations, by providing better information about 

their renovation opportunities. On a societal level, the renovation roadmap can support climate and 

energy objectives, such as decarbonising the building stock.

To be effective and complete, an individual renovation roadmap should respect specific parameters, from 

ensuring the quality and reliability of the data, to establishing effective communication channels with the 

building owners. This section describes the key elements (see Figure 14) to consider for delivering an 

effective roadmap. Except for the on-site visit, which is the first step to initiate the process, the elements 

are not listed in order of sequence or importance.

a. On-site visit and energy audit

The first step for preparing a renovation roadmap is to get to know the specific features of the building to 

be renovated. In most cases, this is done through an on-site visit, such as an energy audit. The on-site visit 

can be an opportunity for the energy expert to retrieve essential information about the building, but also 

listen to the expectations, constraints and preferences of the building owner.

This initial step is a cornerstone in the preparation of the renovation roadmap in France and Germany, as 

well as in the BetterHome model in Denmark.

The existing cases tend to follow a similar procedure to develop the renovation roadmap; (i) first contact, 

(ii) on-site visit and (iii) a follow up discussion. The first contact between the energy expert and the building 

owner is generally a phone call. In addition to scheduling an on-site visit, the expert explains the process 

and purposes of the renovation roadmap, and a general discussion about the building and expectations is 

held. During the on-site visit, the expert inspects the status of the building and interviews (normally using 

a questionnaire) the occupant on preferences, ambition and constraints. All the data points are inserted 

into a software, from which the expert can generate a roadmap. At the follow-up meeting (phone or in 

person), the expert presents a number of renovation options to the building owner, and they settle on a 

renovation plan.

Germany: the 7-step process to develop a personalised renovation roadmap

In Germany, the building owner is put at the very centre of the process, and the individual approach, 

including in-depth dialogues between the building owner and the energy auditors, is considered key for 

the instrument. As a result, the development of a renovation roadmap includes these steps:

France

In France, the P2E on-line platform links individuals, energy auditors and craftsmen. After a contact 

between the owner and the energy auditor is established through the platform, three steps will follow:

Denmark

BetterHome does not offer a long-term roadmap to its customers but provides a tailored renovation 

package. Different actors, banks, utilities, municipalities as well as online search engines, direct potential 

customers to the BetterHome website, where the customer can insert their home address and a first 

assessment of the building is delivered based on public data. The user can submit an expression of interest 

and BetterHome appoints a suitable energy expert for a visit (based on the building type, characteristics 

and potential measures highlighted by the building owner). The image below describes (Figure 17) a 

simplified version of the energy expert’s dialogue guidelines for the first steps of the process, from the 

initial contact to a signed contract.

Training of auditors

Constructing a renovation roadmap might require additional abilities or perspectives from the energy 

expert. The difference from issuing an EPC or conducting an energy audit is the long-term perspective of 

the building (up to 10-20 years). The energy expert should be able to explain the different steps in a 

long-term step-by-step renovation process. A proper training of the energy expert is essential for the 

success of the Building Renovation Passport: auditors often follow specific routines and while they usually 

have an excellent technical knowledge, their ability to clearly communicate with their clients is a weak 

spot. The Building Renovation Passport requires a bigger effort from the energy expert, which could be 

eased through better supporting tools (checklists, online platforms, etc.).

In Denmark (BetterHome) and in Germany (iSFP), the specific routines, habits and short-term vision 

(short-term renovation plan) of the energy experts and auditors were an obstacle, which could result in a 

lack of interest on the Building Renovation Passport (lack of demand), the absence of a follow-up (i.e. no 

renovation) or in unsatisfactory results (just a shallow renovation).

To overcome this barrier, the energy experts must be trained to use the new tool and deliver long-term 

renovation advice.

www.ibroad-project.eu
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BetterHome: the sales pitch

BetterHome recognises that to increase investments in energy renovations, the sales pitch must be tuned 

beyond energy savings and returns on investment, and focus on indoor comfort and air quality as well. For 

this reason, part of the installers’ training focuses on how to address potential customers and get them to 

realise the full value of the energy renovation.

In addition, the full process is designed to incentivise the energy auditor: an online application minimises 

the extra work for the energy auditor, and from the first contact with the home-owner to the finalisation 

of the project every step is clearly outlined. The auditor, who is also often an installer, fills in a simple 

checklist on the state of the building (the information is fed into the online application to calculate energy 

savings and indoor air improvement based on different packages of measures) and can then easily extract 

a renovation proposal for the building owner based on the information gathered on-site. In short, the 

digital solution creates a leaner process for the building professionals, enabling a better renovation service 

for the owner.

iSFP: the checklist

In Germany, training also includes communication skills and the life-cycle approach of building elements. 

The auditors are supplied with an extensive manual and checklist (see Figure 18) to be used in preparation 

of the on-site visit and for the creation of the individual renovation roadmap.

Who pays the auditor for the individual renovation roadmap?

Delivering a renovation roadmap has a cost, mostly in terms of labour costs (auditor’s on-site visit and time 

needed to input data and produce the renovation roadmap). 

Depending on the business model, these costs could be covered by different players: by the building 

owner by paying a fee for the on-site visit, through the repayment of an energy efficiency loan/mortgage, 

or they could be covered or subsidised by the entity which offers the service (e.g. a public authority or a 

private company).

In Germany, a subsidy is available for the iSFP, run by the federal Office for Economic Affairs and Export 

Control (BAFA), under the “Energieberatung vor Ort” programme. This programme grants subsidies of up 

to 60% for an on-site audit (maximum 800€ in single and two-family buildings, 1100€ up from three 

dwellings).25 

In Denmark, the on-site visit is offered free of charge to the customers as it is assumed that the potential 

investment in renovating the building will cover this expense.  

In France, for the time being, the on-site visit is also free of charge, but different options are being 

considered for the future (including introducing a fee of maximum 400€ - or recovering costs via financing 

programmes). Should a fee be introduced, exceptions for low-income households or other categories may 

be needed to avoid an “access barrier”. 

b. Measure progress with a selection of performance indicators 

A performance indicator is a measurable value that demonstrates how effectively a certain objective is 

being achieved. A renovation roadmap can focus primarily on the building’s energy performance 

characteristics or fit into a wider focus that also incorporates health, comfort and behavioural aspects. 

The first step towards developing a renovation roadmap is to understand the building conditions (what is 

the current situation?). This requires an on-site visit by a building professional (see section above) or 

another method to collect the required information remotely. 

The second step is to answer the question, what is the objective of this excercise? Both personal (what 

does the owner want) and policy objectives (e.g. reaching nZEB or BBC levels) must be considered. To 

facilitate this task, in Denmark and Germany, energy auditors are equipped with a checklist of essential 

information to be included and registered during the visit.

The final step is to answer the question, what do we have to measure to effectively be able to implement 

and monitor the performance improvement? A list of potential key performance indicators is provided 

below (Figure 19). Other indicators can be added to this list, based on specific local or market conditions 

and requirements. A modular approach (core indicators + additions) would allow to adjust and familiarise 

with the essential parts of the renovation roadmap (e.g. thermal comfort) before developing or adding 

new features (e.g. smart components). Annex B provides a list of indicators used in Flanders and France.

c. Guidance and recommendations 

Lack of awareness of which measure to implement and in which order is one of the main barriers to deep 

energy renovations. Transforming a normal building to a highly-efficient building is a complex process that 

requires the right expertise. Providing guidance to the user is a central part of the renovation roadmap. 

The recommendations include specifics on the type of measures required and in which order they should 

be implemented. Recommendations can also be linked to information about available financing 

instruments, like financial subsidies and tax exemptions. The roadmap could also include guidance to the 

occupants on how to adapt their behaviour to the upgraded building (e.g. how do you optimise the energy 

savings from the new thermostat).   

Linking individual recommendations to the long-term goals 

In Flanders, the EPC+ is an enhanced version of the Energy Performance Certificate, aiming not only at 

informing potential building buyers of the energy performance of a property, but at providing them with 

a very clear picture of what is needed to achieve a future-proof energy-efficient standard (E60 by 2050 = a 

primary energy consumption of 100 kWh/m2/year). The potential buyers will be informed about the 

investments required in the future for the building. 

The renovation advice includes recommendations for various measures - beyond energy - that accompany 

a thorough renovation (e.g. airtightness, ventilation, etc.)

The information is provided by an energy expert and includes an estimation of the investment cost (as 

illustrated in Figure 20).

In Germany, the iSFP offers tailored recommendations ensuring a cost-effective long-term renovation 

path. In contrast to the Flemish EPC+, there is not a set energy target for all the building stock, but a 

specific target is set for each building based on the buildings capability to reduce energy. In addition to a 

step-by-step roadmap (see Figure 21), the iSFP includes information on what the potential measure will 

bring (e.g. warmer feet and lower heating costs), investment costs and potential subsidies, energy savings 

and clarifications on why these measures are needed.

What is included in the recommendations?

The renovation roadmap should include: 

a.  a clear overview of the proposed measures and the expected improvements after renovation in comparison 

to the starting point, and 

b.  a detailed description of the suggested measures to help the building owner fully understand the renovation 

plan and its benefits. 

One of the objectives of the renovation roadmap is to provide the user with straightforward information about 

the status of the building and how the renovation will impact the building performance, energy bills, comfort 

and wellbeing. The first page of the renovation roadmap should include a simple illustration of the building. An 

effective illustration could convince the user to start the renovation journey and keep on upgrading the building.

Figure 22 is an illustration from the German iSFP showing the status of eight central building elements: 

walls, roof, ventilation, windows, domestic hot water, floor, heating and heat distribution. The simple 

colour scale makes the graphic very easy to understand.  

The first page of the Flemish EPC+ 

also displays a very simple energy 

performance scale, aligned with 

the classification of the Flemish 

EPC and shows the potential 

energy savings of three 

step-by-step renovation packages 

(see Figure 4). 

The BetterHome model uses very 

simple information to convince 

building owners to invest in deep 

energy renovations by showing a 

first estimation of the amount of 

energy the building is wasting.

 

Details could include several 

elements, like the starting point 

(current building status), the 

foreseen results after the 

implementation, including 

comfort, cost of the measure, 

energy savings, link with available 

financing instruments, CO2 

reductions, etc. (see Figure 23 for  

an example from the German iSFP).  The German iSFP deals with comfort differently than it does for other 

performance indicators, since the roadmap does not include any formal comfort indicator, like noise or 

indoor air quality. Instead, comfort levels are measured in a qualitative way, based on the professional 

judgement of the auditor. Comfort is expressed in a separate box with a description of the expected 

benefits that the building occupant will gain after the renovation, for instance “warmer feet” or “better 

light”. The renovation roadmap also includes a page on how to save energy in the use-phase and by 

changing behaviour. 

d. Data gathering

On-site data gathering is the first source of information for the renovation roadmap. To generate a 

successful process for data gathering, some key aspects should be considered: make the tool simple for the 

auditor, generate value for the building owner and use the data in a smart way. Key success factors are listed 

below:

• Checklist: The German iSFP, P2E and the Danish BetterHome model supply their energy experts with 

comprehensive checklists of how to conduct the on-site visit, what information to collect and what to 

ask the building owner. The expert fills in simple checklists on the state of the building, the information 

is fed into the online application to calculate energy savings and indoor air improvement depending on 

different packages of measures. Furthermore, the installer can easily extract a renovation proposal for 

the building owner based on the information gathered.

•  Automation: To reduce costs, the Flemish Energy Agency (VEA) is developing a user-friendly tool for the 

energy expert. The tool is based on the input data itself and proposes standard advice. It works with 

prefabricated text blocks as much as possible. In the prefabricated blocks of text, specific property 

parameters will be included so that the advice is personal. A similar method is used by BetterHome in 

Denmark.

•  Online application: BetterHome provides an online application that helps minimise extra work for the 

energy experts. Every step is clearly outlined, from the first contact with the home-owner to the 

finalisation of the project.

•  Relationship building: The iSFP and BetterHome consider the energy audit as a great opportunity to 

build a professional relationship with the building owner. The energy auditor is seen less as an inspector 

and more as an advisor. A better relationship between the owner and the auditor can increase trust and 

awareness and also enrich the renovation roadmap (and eventually the logbook) with more accurate 

information.

Different ways of retrieving information are discussed by the different organisations. Flanders is developing 

its instrument (the Woningpas) to allow for other types of information gathering (e.g. by the building owner 

directly or from the utilities). Data processing can change according to each model (e.g. by using a dedicated 

software or by adapting the existing energy audit software).

The BetterHome model is currently developing a mobile application for the building owner. This can be 

used for a two-way communication, where the building owner can obtain support and BetterHome can 

nudge them to use their energy more wisely. In addition, the application will automatically notify the 

building owner when it is time to consider investing in a new measure (e.g. change heating system).

ii. Logbook
In addition to the renovation roadmap, the Building Renovation Passport includes a logbook, i.e. a storage 

space where the building’s features and information (e.g. stability, durability, water, installations, humidity, 

maintenance requirement, etc.) can be collected and regularly updated. The logbook is a repository of 

information and data related to a specific building, including energy bills, equipment maintenance 

recommendations as well as insurance and property obligations and financing options available in the area 

for renovation projects (e.g. green loans, incentives, tax credits). Ideally, this information is inventoried in a 

digital register, belonging to the property owner, who is also the main user of the logbook. Depending on 

its intended use, owners could grant access to some information to public authorities (e.g. municipality, 

property tax office), building professionals and craftsmen, and make some information publicly available, 

while keeping other data private or restricted (semi-public upon authorisation to third-parties). This section 

describes three key elements of the logbook: functionalities, data gathering and ownership.

Most of the description of the components of a logbook is based on the Flemish case. Out of the four cases, 

Flanders is the only one to have developed a logbook (the Woningpas) as integral part of the Building 

Renovation Passport.

In France, the energy transition law28 foresees the creation of a logbook (Carnet numérique de suivi et 

d’entretien du logement). P2E is participating in the pilot phase, together with several market actors (11 

teams, including 3 big data companies). Beyond defining which data entry should be included in the 

logbook, key issues like consumer privacy and protection, data accessibility and security will also be 

analysed29. The Danish BetterHome and the German iSFP do not include a logbook in their model at this 

stage.

a. Functionalities

The logbook functionalities are developed based on the core 

elements and information it should provide. In Flanders, the 

Woningpas allows the user to use different services 

according to specific preferences. The portal is centred on 

different blocks, where energy constitutes one block (see 

Figure 25). VEA worked out a business analysis for the 

Woningpas together with a private consultant, in which their 

requirements were mapped and blocks were shaped. To find 

out what services may be provided by the Woningpas, 

consultations were also held with other government 

agencies managing buildings data (Flemish Region, Federal 

Government and Municipalities) and with distribution 

operators.

Over time, different modules that define the property and 

the quality of living will be added to the Woningpas. The instrument forms a dynamic, modular interface, 

where various aspects are interlinked and reinforce each other.

The energy module (or block) was the first to be developed. It provides information about the energy 

performance of the building and its energy-saving potential, allows the building owner to update and 

follow-up the energy performance progress. The energy module can be linked with other aspects of the 

Woningpas, such as stability, acoustics, accessibility, water, building physical aspects including moisture, 

spatial planning, presence of utilities and installations, hazardous substances (such as asbestos) and 

renewable energy.

In Germany, several online tools offer similar functionalities to the logbook, but none provide the same 

holistic view on the building. The examples below are all active on the German market, similar tools may also 

be available in other EU countries:

•  CO2online (www.co2online.de) offers a number of consulting tools for building owners, such as a 

heating system analysis calculated from the measured consumption and an analysis of the energy 

consumption over long time periods.

•  The federal Ministry of Economics and Energy offers the Sanierungskonfigurator (in English renovation 

configurator - www.sanierungskonfigurator.de). The tool allows the user to edit the current state of his 

building and calculate the cost and benefits for various renovation measures. It is not very user-friendly 

as it requires a deeper technical understanding. A second tool with similar functions is 

“Sanierungsrechner”30, run by the company Bosch. 

•  The tool Eigenheim-Manager (https://eigenheim-manager.de/) is designed as a central building 

information platform. Owners can store buildings' documents (contracts, insurance policies), edit their 

energy consumption into an app to get an analysis (and therefore lower energy costs) by showing 

individualised alternative suppliers. It also offers a reminder function for recurring maintenance tasks 

and thus provides a certain quality management.

b. Data gathering

According to VEA, the credibility of the Woningpas depends on the reliability of the data. Linking the 

Woningpas to authentic building data sources managed by the government (for example, certificates and 

inspections) or other sources can increase trustworthiness. On the other hand, many relevant documents 

are not managed by a public authority and are only available on paper (e.g. invoices of maintenance, 

technical information of HVAC systems).

Mapping the data sources is essential to know what can be offered through the logbook.

The steps taken by VEA to identify potential sources and indicators are listed below:

1. Identify potential data that can be integrated in an exchange service between the source (e.g. 

governmental agency) and the platform (i.e. Woningpas);

2. Identify publicly-available data;

3. Identify which data users find most interesting (using prototype testing):

a. The result of the testing showed that most of the time the users did not understand the proposed 

indicators. The users did not show a preference for specific data, but favoured a given interpretation 

(e.g. good, not good, excellent).

b. The indicators for energy are provided by the existing indicators used in the Flemish building code and 

EPC, but they had to be translated into a value (not good at all, not good, good, very good, excellent). 

Sometimes the data was shown (E-level, primary energy consumption, insulation level) by its 

numerical value as they were considered to be known to the users. Sometimes they had to be 

translated to increase the users’ understanding (CO²-emissions for example). Without the ability to 

relate the amount to a scale (good – bad) or to an issue the user is more aware of (e.g. the emission 

equals five transcontinental flights), it can be hard to grasp what a number represents.

c. The testing also showed what data users would like to see but which are currently missing.

c. Ownership and data-privacy

The logbook is a storage space where the building’s features and information can be collected and 

regularly updated. In most cases, the information gathered in the logbook will hold some details that the 

owner may want to keep private.

Data privacy and security are protected by the EU legislation (the new General Data Protection Regulation 

will enter into force in 2018) and every development regarding adding confidential information to a digital 

document will have to respect this regulation. At the same time, the logbook ought to be enriched with 

enough information to become useful. Every country/region will have to find a balance between 

effectiveness and privacy. While new advancements in technologies should be pursued to increase both, 

the Flemish Woningpas and the German iSFP (roadmap – as the logbook doesn't exist in Germany) adopt 

very different approaches regarding ownership and security.

•  In Flanders, building owners will have access to the Woningpas (see Figure 26) through their electronic 

ID card and will have the opportunity to authorise access to public authorities and other actors, such as 

buyers, tenants, architect, experts, contractors, lawyers and real-estate agents. For future 

developments, the use of blockchain technology31 is also being considered to facilitate a smooth and 

safe exchange of information. The building owner can, and is encouraged to, increase the amount of 

data available on the Woningpas by uploading supporting documents. For example, after an investment 

in the building, the owner may decide to update the energy performance based on evidence and 

information on the performance of the installed equipment or installations. By doing so, it is possible to 

monitor the progress towards the long-term target. In later versions of the Woningpas, it will also be 

possible for construction partners (architect, energy expert, installer, contractor) to contribute to the 

technical file with additional information (once accepted by the owner). 

•  The iSFP will be handed to the building owner in a printed version. While the printed model (almost) fully 

guarantees privacy of the building-related data, the digital model is more flexible, enabling the roadmap 

and logbook to be easily updated and revised. If the building owner sells the estate, there is no 

automatic procedure to hand over the roadmap to the buyer, nor is there any right to request this 

document. The iSFP is owned solely by the building owner, meaning that no commercial activities can be 

linked with the roadmap.

    The different instruments have a few things in common: the output is owned by the building owner, they 

are user-centric and they bring added value to the end-user. In Germany, the building owner is central in 

developing the roadmap, leading to a sense of ownership which will increase the possibility that the 

owner will follow the steps outlined in the roadmap. In Flanders, the logbook is meant to bring added 

value to the building owner by facilitating administrative simplification and an easier management of 

building information. This should motivate the building owner to use the tool and regularly update 

information.

V. LESSONS LEARNT

The overview of the processes behind the creation of an Individual Building Renovation Roadmap in the 

four real-life examples presented above offers valuable lessons about the route that leads to a successful 

development and implementation. Regardless of the nature of the originator (private, public or a 

combination of both) or its geographical coverage (municipal, regional or national), creating the conditions 

for a successful implementation of a Building Renovation Passport requires careful planning. The process 

can be summarised in four main blocks (see Figure 27): exploration, concept design, implementation and 

evaluation.

In the exploration phase, it is important to get familiar with the landscape (the legislative framework, the 

renovation rate, innovation in the construction sector, the quality and awareness of energy auditing, etc.) 

and identify the key market players and stakeholders to involve in the project. The results of this phase can 

be used to refine the initial idea and the internal process (concept design) to define the problem to solve, 

project goals, activities and expected outcomes, barriers and the target audience (who will use the final 

product). This phase may require the support of logic models and theory of change, market analysis and 

surveys to clearly define the overall project objectives and potential activities.

Concept design also includes piloting and testing. The duration of the testing phase may vary from a few 

weeks to several months and can be done in small (a few dozen tests) or large scale (a few hundred). 

Testing should be used to get feedback from the potential users (e.g. building owners, auditors, public 

administrations, craftsmen and installers) to report bugs, errors, practical use (e.g. paper vs. online) to 

drive the refinement of the tool through a series of iterations and upgrades.

The complexity of this phase depends on many factors and local conditions, including the number and 

nature of stakeholders to involve, the technical, legislative, regulatory or financial barriers and the scale of 

the pilot phase.

After design and testing are completed, the tool is defined and ready to be put on the market 

(implementation). The implementation could be done step-by-step (from local to national level or by 

introducing a lighter version of the Building Renovation Passport, followed by a complete version later) or 

in one-go. During the implementation, the enabling conditions for the successful use of the Building 

Renovation Passports are also put to test: the availability and access to financial instruments (access to 

financing opportunities), the regulatory and administrative framework (how easily can I get access to a 

Building Renovation Passport? How easily can I get permission to renovate?) and the usability of the tool 

(can the user understand it? Can he/she get all the information needed to start a renovation project?).

An evaluation should be performed after the tool has been available on the market for one year (and 2-3 

years that) to assess and measure the success of the tool, based on the conditions and objectives set in the 

concept design phase. Performance indicators, analytics and users' feedback can be used to adapt and 

evolve the tool to ensure its usability and added value over time.

i. Key success factors
Despite an encouraging start, it is still too soon to assess whether the four examples presented in this 

report will be fully successful. However, the research conducted so far and the feedback gathered directly 

from the initiators of the individual renovation roadmaps has helped identify potential ‘rookie mistakes 

and pitfalls’ that should be avoided when developing a building renovation roadmap:

•  Get the right people around the table: stakeholder engagement is a key step in the process, but it is 

extremely important to engage with the right stakeholders and avoid involving people who cannot add 

value to or even hamper the discussion (or exclude some that could greatly contribute). For this reason, 

the mapping exercise in the exploration phase is crucial: one needs to know from the very beginning 

what are the potential allies and the enemies with whom it’s important to engage over the entire 

duration of the project (e.g. potential data providers, investors, consumers’ groups, notaries, social 

housing groups, realtors, utilities and building valuators, etc.)

•  Beware of timing: ensure the proper timing of each phase of the process to avoid a stop & go approach. 

For example, it may not be wise to pitch the project to an outgoing administration (e.g. 12 months 

before elections) or CEO, since the new people occupying decision-making positions may have different 

priorities and interests. Also, if the time between concept design and implementation is too long, 

competitors could enter the market first.

•  Show me the money: ringfencing funds to complete the process from exploration to evaluation should 

be a priority. Failing to do so may jeopardise the ability to test and implement the Building Renovation 

Passport. Having funds guaranteed for a few years may also help in case of a change of management and 

prevent the dismissal of a project if political priorities change (see above). Looking for investors, 

especially in the private sector, is also an opportunity to test the project idea and get feedback early-on.

•   Go beyond energy: one of the added values of the individual building renovation roadmap is its holistic 

approach to building renovation. Both the renovation roadmap and the logbook should go beyond 

energy and provide useful information about the building and all its components (structure, hazardous 

material, air quality and comfort, equipment maintenance and replacement, administrative 

requirements). This is one of the reasons why it is important to invite non-energy experts into the 

process from an early stage.

•  Ensure usability and affordability: the individual building renovation roadmap is made for its users 

and must be easy to use and affordable. The project team should include various profiles, not only 

energy or technical experts. Involving users in the design phase will help keep focus on this and avoid 

designing a byzantine tool that may be too difficult to use. Testing should be rigorous and users’ 

feedback should be fed back into the design process.

•  Create demand: even the best products won’t be sold unless consumers ask for it. Promoting the 

Building Renovation Passport concept through the proper channels and in a language that the end-users 

(residential building owners) can fully understand is as important as developing a good product. While 

the individual building renovation roadmap is a response to a specific market barrier (the uncertainty 

and lack of knowledge about how to start the renovation process and what to do), the demand for this 

service is still limited. Demand can be driven by three factors:

•  Creating a need: by linking the Building Renovation Passport to the approval for a renovation loan or 

including it among the eligibility criteria for accessing energy efficiency financing.

• Creating a desire for a new service: organise a marketing and communication campaign targeting 

building owners offering trustful and understandable advice and information to home-owners about 

how they can renovate their property.

•  Creating an obligation: the Building Renovation Passport becomes mandatory (i.e. through a 

regulatory requirement, like building transactions, change of use, extension, etc.). It is worth noting 

that like for the EPCs, creating an obligation, if not matched with a quality control mechanism and a 

good communication campaign, is not a guarantee for success.
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VII. ANNEX A: DEFINITIONS

i. General definition of deep (staged) renovation
There are several ways to define deep renovation, step-by-step renovation and deep-staged renovation. In 

absence of a common definition of each of these three concepts, below we provide an overview of the 

terminology as currently used by different building experts, including BPIE.

Step-by-step renovation roadmap (or staged renovation)
A renovation plan with a horizon of up to 15-20 years that, by looking at the building as a whole, suggests 

the installation of selected measures in a certain order to avoid that at any stage of the renovation the 

installation of additional measures is precluded.

Depth of renovation
There is no common definition for “deep renovation”, “staged renovation” and “deep-staged renovation”. 

As demonstrated in this report, each of the examples analysed uses a different definition of what a deep 

renovation is.

There are, however, common features among all initiatives, like the will to raise the level of ambition for 

achieved energy performance, to ensure consistency between short and long-term measures and to align 

the target for the performance of individual buildings with the long-term target for the entire building 

stock.

ii. Flanders
Deep renovation
VEA does not use a definition for deep renovation, but refers to a long-term efficiency objective: existing 

buildings must achieve the E6032 level by 2050. This corresponds to 100 kwh/m² gross surface, combined 

with a series of mandatory requirements (measures and installations). Users can choose how to combine 

these elements based on their individual needs. The long-term efficiency objective is currently a voluntary 

target, but VEA is exploring the possibility to make it mandatory in the future.

VEA considers this long-term goal “a pragmatic objective”33 that seems feasible for both the citizens and 

the construction industry. However, this objective will be evaluated regularly and, if necessary, tightened 

in order to meet the commitments on energy-efficiency improvements and CO2 reductions.

iii. France
Deep renovation
The definition of deep renovation used by P2E is the following: a deep renovation is the renovation of a 

given dwelling reaching high level of efficiency in one go (global renovation) - the objective is to achieve a 

BBC level of renovation, equivalent to 80kWh/m² of primary energy per year, including heating, hot water 

and cooling.

Staged-deep renovation
Staged-deep renovation has the same efficiency target as deep renovation, but renovation can be paced 

out over a longer time-horizon. According to P2E, this approach has the advantage to limit upfront costs 

and allows building owners to plan their renovation over time. On the other hand, the risk of lock-in effects 

and consequent lower comfort-improvement is higher.

iv. Germany
Deep renovation
iSFP is not “defining” deep renovation, but introduced the “best possible principle”, replacing the concept. 

According to this principle, the efficiency level that the building stock has to reach on average is equivalent 

to the KfW’s Efficiency House 5534 (corresponding to about 30-40 kWh/m²/a of primary energy 

consumption for a single family house ).

As a general rule, the auditor has to recommend the most ambitious standards and options for each 

component of a particular building. If this is not possible, he/she has to explain why they advise the owner 

to deviate from the best possible standard.

The building modelling used for the iSFP can simulate the impact of each renovation on the overall energy 

efficiency target, allowing it to monitor if too many buildings deviate from the best possible standard, 

which could result in the target being missed.

VIII. ANNEX B: PERFORMANCE INDICATORS 
         FOR THE RENOVATION ROADMAP

The long-term transformation of an individual building, as well as the whole building stock, requires a 

number of measurable variables and performance indicators. A general list of indicators is presented in 

chapter IV.

i. Flanders - EPC+
The EPC+ includes recommendations, (ordered from high to low priority) and points of attention (no 

priority). The recommendations and points of attention only appear when the dwelling is not yet fulfilling 

the long-term goal (implying either that it meets (i) an energy score of 100 kWh/m² primary energy 

consumption or (2) having U-values below 0.24 (opaque) and 1.5 (windows) with a space heating system 

consisting of condensation boiler, heat pump, district heating or cogeneration). As soon as the dwelling 

fulfils one of these two conditions, it is considered in accordance with the long-term goals and no 

recommendations or points of attentions appear.

The recommendations are formulated for the construction characteristics (for all building components, 

which are not fulfilling the long-term goal U-value) and for the space heating systems (all heating systems 

not meeting the long-term requirements). The further the current performance level is from the long-term 

goal, the higher the recommendation is prioritised. In addition, there are recommendations if no 

photovoltaic panels or solar collectors are installed.

The points of attention are formulated for the domestic hot water-production, the airtightness of the 

building envelope, the ventilation system and the risk of overheating and cooling systems. Until now, these 

points of attention are not very detailed and rather general. In the future we intend to develop them in 

more details. Current implementation:

•   Domestic hot water-production: with solar system or not.

•  Airtightness: infiltration rate measured or not.

•  Ventilation system: heat recovery present or not, regulation of the system possible or not.

•  Risk of overheating and cooling systems: indicator overheating too high or not, cooling system present 

or not.

•  In EPC+, no (other) indicators concerning indoor air quality, thermal comfort, lighting and acoustics are 

foreseen. The other Flemish instrument, the Woningpas, can include these.

ii. France - P2E
The French P2E application offers the auditor the possibility to select among 33 predefined combinations 

of measures based on the following input variables:

•  Address (or French climatic zone)

•  Insulation position of wall after renovation work

•  Airtightness after renovation work

•  Heat system after renovation work

•  Ventilation system after renovation work

These five inputs data give the following data points:

•  R-Value insulation roof after work

•  R-Value insulation wall after work

•  R-Value insulation floor after work

•   U-value windows after work

•  Airtightness value after work

•  Programming

•  Sanitary hot water

•  Heat selected just before

•  Ventilation selected just before

From this information, the auditor defines the BBC renovation plan, giving the option to choose between 

a holistic or up to a four-steps deep-renovation approach.

For example - a building renovation roadmap in 2 steps:

•  Step 1: programming, roof insulation, wall insulation, floor insulation

•  Step 2: windows, ventilation, heat, sanitary hot water

iii. Germany - iSFP
The energy auditor tailors the roadmap to the specific building and the preferences of the building owner. 

The auditor points out all co-benefits of (deep) energy renovations, including increased comfort, 

accessibility, indoor air quality, etc. Figure 28 displays key indicators of the Renovation package 1. The 

example includes (i) current performance status, (ii) status after the first renovation step and (iii) the 

desired (final) status of the roadmap. The iSFP shows the same indicators as the EPC: primary energy 

demand and final energy demand (including auxiliary energy for pumps, fans, regulation), as well as the 

overall heat transfer coefficient (U-value) for different building components. Among other indicators, the 

roadmap includes information on the current and future CO2-emissions, heating source and renewable 

energy production.

The detailed information is described with a colour scale (red to green) in the iSFP, to make it easier for the 

building owner to understand.

IX. ANNEX C: VISUAL REPRESENTATION OF THE SELECTED 

      BUILDING RENOVATION PASSPORTS

i. Flanders - Woningpas
The long-term goal of the Flemish renovation pact is to improve the energy performance of the existing 

housing stock. To visualise this path, VEA is developing a digital logbook called the Woningpas. The 

passport will follow the long-term evolution of each house by collecting data on energy performance, 

renovation advice, housing quality, other building features (stability, durability, water, installations, 

humidity, etc.) and other data related to the property that the building owner can safely collect and save. 

Building owners will be able to visualise their current energy consumption, as well as the potential savings 

and the proposed roadmap. 

Figure 29 displays the front page of the Woningpas, where the user gets an overview of all needed and 

available certificates as well as necessary inspections, a sort of checklist to get an insight on the quality and 

characteristics of the building. The owner gets alert messages regarding the inspections to be carried out 

periodically or linked to some milestones.

Figure 30 shows the user the Energy Performance Certificate of the building, including information on 

energy consumption, building performance and basic information about the building.

Figure 31 displays the renovation advice, which aims to give property owners an insight into the logic of 

renovation steps as a means to achieve Flanders’ long-term objective of an energy-efficient housing stock: 

by 2050, the existing building stock should become as energy-efficient as new buildings today. It includes 

the recommendations included in the EPC+.

Figure 32 shows the renovation plan of the building. The Woningpas is designed to be a 'living' 

document that can easily be kept up-to-date.

Figure 33 shows the section of the Woningpas where building-related documents can be saved and 

later easily retrieved.

ii. Flanders - EPC+
The EPC+ is an enhanced version of the EPC aiming not only at informing potential buyers of the energy 

value of a property, but at providing them with a very clear picture of what is needed to achieve a 

future-proof energy-efficient standard (E60 by 2050). The potential buyers will be informed on the best 

options for the energy renovation of the property they are interested in. 

Figure 34 displays the front page of the EPC+, including a visualisation of current and future (potential) 

energy performance level.

The second page of the EPC+ (see Figure 35) visualises the current building performance status of the 

building and highlights various issues/aspects where improvements are needed. The first section provides 

an overall summary, while the second section describes the performance of different building 

components (the floor is the only component meeting the set requirements in the illustration below).

The next page of the EPC+ shows an overview of the step-by-step recommendations. The overview 

includes details on the current status, recommendations, expected cost for the measure and energy 

performance label after the measure been executed. It also includes a “point of attention” highlighting the 

importance of ventilation in an energy efficient dwelling.

Figure 37 displays the renovation path of the building, which includes the energy performance level and 

related energy use after each renovation step (see Figure 37). The page also includes a list of 10 good 

reasons to renovate.

The last page of the EPC+ (Figure 38) contains the general information, including (i) about your EPC+, 

long-term objective, validity, disclaimer and details to the energy expert.

Figure 39 and Figure 40 show an example of a recommendation targeting the windows of the building. The 

information includes (i) the cost of the measure, (ii) technical details, (iii) energy performance 

improvements (kWh / m2 /year) and a (iv) “think ahead” section, which in the example below highlights the 

importance of a good ventilation system when the dwelling becomes more efficient.

iii. France - Passeport Efficacité Energétique (P2E)
The passport is designed for three specific users: owners, auditors and craftsmen, and renovation 

professionals. There are different login pages for different type of users, the login page for building 

owners is displayed in Figure 41.

The dashboard of the P2E (see Figure 42) shows an overview of all the main elements taken into account: 

energy, comfort, detailed features, valuation, financial aspects and files storage. The energy efficiency 

level of each element of the building is displayed on the dashboard based on the evolution of the energy 

renovation (e.g. to be planned, planned, ongoing, completed). Details for each element (architectural and 

technical features, etc.) are available in separate pages of the website.

Figure 43 displays an overview of “existing assets”, with basic information about the different buildings.

Figure 44 and Figure 45 show two questionnaires that are designed to assist the energy auditor. The first 

one finds out if the building owner is eligible for financial support, which can be determinant for how the 

owner wants to invest in energy efficiency. The second questionnaire focuses user behaviour and comfort, 

which helps the auditor to better tailor the roadmap.

Figure 46 displays two different energy performance combinations (roadmaps) for the owner to choose 

from. 

iv. Germany - Mein Sanierungsfahrplan (iSFP)
The iSFP sets out an individual tailored roadmap for the building owner, based on an energy audit and 

dialogues with the owner. Figure 47 displays the front page including a picture of the building.

The second page of the iSFP (Figure 48) shows “your house today”, which identifies various points of 

attention. The example includes thermal bridges, windows and un-insulated basement floor. The section 

also contains general information of the building (year built, size, etc.).

Figure 49 displays the energy performance of the different components of the building, including walls, 

roof, ventilation, windows, domestic hot water, floor, heating and distribution of heat. The iSFP uses a 

simple colour scale to visualise the current status of each component. 

Figure 50 shows “your individual user influence” and “use recommendations for you”. The first section 

describes different user behaviour characteristics (preferred temperature, use of hot water, etc.). In the 

example below, the real energy consumption is lower than the calculated one, which is explained by the 

fact that the users are absent a lot during the weekdays (i.e. less heating needed) and that the rooms in the 

attic are rarely used and therefore do not require to be heated.

The second part includes recommendations regarding user behaviour.

Figure 51 and Figure 52 outlines “your next steps”, including information on how to start the renovation 

process and a visualisation of the long-term plan for the building.

Figure 53 includes useful details about concepts and energy requirements to increase the user’s 

understanding of the renovation roadmap.

Figure 54 and Figure 55 display one example of a detailed recommendation included in the iSFP. The 

“measure package 1” in the example below includes information on benefits (e.g. warmer feet and lower 

heating bill), details on the measures, energy performance level and consumption before and after 

implementation, details on costs (labour and materials) and available subsidies, as well as explanations of 

the measure (see Figure 55).


