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This paper i nvestigates how i mproving the energy
selected EU Member States would | ower fossi/l fuel
enable the growth of renewabl e heat. The study sh
ener gy demand and drastically cut Russi an oi | an
Unvesting in building renovation can reduce the
reaching 44% in gas savings, save 45% of pnal ene.
securingh tehreereEddy needs.
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gas saved (%) after renovation in each countr



Diversifying gas imports should not be considered the o
Reducing demand to allow a steady increase of renewabl
fuel i mports is the alternative the EU should pursue.

| owering energy demand as an essenti al prerequisite to

energy transition.

To this end, the EU SAVE Pl an shoul d:

. Recogni se that the best Awaegnetrogyd edcerpeeansdee ntclye i EU t

reductions to energy cokEsemepthichyn hasd papply the

. Acknowl edge reducing ener gy demand tasaclinngabpol uct

accelerate energy ecGcciency improvements and rene
package, and recognise the value of pursuing them
. Direct-asilbortteergn i nvest ments to i mprove building er
walas a priority. Some funding already avail abl e
coul d be reall ocated by renegotiating -ln,madiomgalt hre
building renovation component. To achi evwedthme 2t0s3 C

mu st be sustained over ti me.

. Recogni se that reducing energy demand and securin
prerequisites to switch from fossi/l fuels to renew

electricity use which may ensue.

. Ur ge Me mber St at es t o updat e t heir nati onal re

i mpl ement ati on wi#tlkrdneghin@atcech gl omgtruments to spe:¢

. Stop subsi df edbhsedf egsipment t o aeocueal efrraotme tthhee iBEU |

and accelerate pnancial support to replace fossil

. Help the building supply chain by boosting upski/l

renovate and install gui ckl y.

. Rol I out buil ding rensovesphopsn PpAGSpPpenoveat oo ser vi cC
skills to make sure every rentoevrami olhhi mast eal amgd een a
and all buil dings are ready for future upgrades.
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Since Rusagigaession against Ukraine Begar, gyhe mpoe

pendency has moved to the centre of energy and sec
hi ghest share of I mport s, Cc &8v egra sn gd eanhammods,t t4h5e% woafr
highlighting the risks for the EU of relying on on

Driven by the commitment to redgwlki echesgypompirtes EUG oms
now forced to |l ook for alternatives to secure its energ

1 Reduce energy demand by stopping energy waste and
2 Repl ace fossil fuels with renewabl e energy sources

3 Diversify fossil fuel supply by increasing import
undemocratic or unstable governments.

Whil e all three solutions may have their merits, a hig
dividend to our society and ecaofnoemer gy sstwepmp ! yDisvheawslid yn
the only priority to secure energy independence and cut
taken with the double priorities of securing energy i nd
dt i s essential to recognise that the economics of, ener
more than ever before. High and volatile energy prices
which earlier seemed too costly have become attractive
demand has a new geopolitical meaning and must | ead to

gt has now become obvious thaA butbhdingdraserparar efag

sustainably reduce energy dependence. Buil din§ssmuat e ek
deci sions on energy and security policy exactly because
gy consumption if their energy ecciency performance i s



The graph below shows the i mportance of the building se
analysed in this paper. gt is obvious that energy /Mecur
energy demand and it wel | known that in many countr.i
gas supply disruptions, as BPUE al'so showed in a detail e
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space heating public services

icaly | 15,5% 8

stovakia | 15,0% B

e 00 21,1% I

France | 18,6% .

Romania | 19,1% I

czechia [ 19,0% I

Poland [ 18,8% B

siovenia |G 20,3% I

evz7 16,8% .

0% 10% 20% 30% 50% 60% 70% 80% 90% 100%

H Industry Transport Households - space heating

Commercial & public services W Households - other uses m Other non-specified sectors
Figure 1 Final energy consumption per sector per
For these reasons, t paper investigates how an ene
envel ope would | ower the fossil fuel consumption in se
residenti al buil dings, due to -rtelsé deowi alat bBuialvdaiid gad.i | Fit
i mportance offememugeyhobdsumption for heating, whil e al so
commer ci al and public service buildings. Umproving the
not only increase energy security but would also enable
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This paper focuses on eight countries with diverse pron

relation to gas and heating oil i mports from both Rus
countries of di Ferent sizes and climatic zones to s
i mprovements of buildings across di Ferent <circumstances
are in the fuel mi x for space heating in each of the se
gas imports and from which countries this gas is impor"
not only the considerable use of fossil fuels in spac
renovation to reduce energy demand and | ower the need f

Figure 2 shows the share of gas consumption for heating
Germany being the main users of gas for space heating.
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Figure 2 Share of pnal energy for space heating supplied by

Figure 3 shows the share of diFerent fuels used for spa

l east 30%) in the fuel mix in most countries.
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Figure 3 Fuel mi x for residential space heating in 2019 f
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Other contains all countries with less than 20% gas share in any country's energy import.

Figure 4 Share of gas imports from di Ferent countries in 2C
Figureahklove, shows the gas important dependence of the ¢
the year 2020. Except for Slovenia and France, most i myg
that Eurostat does not provide full information on gas
high share of gas from Austria, but supply to Austria i
Romania by Hungary. According to Eurostat, Hungary i mpo
The countries analysed in this paper import gas from a
securing energy supply and pnding a common EU response
replacing Russian fossi/l fuels with i mporfAsdepemdenhgr o
ot her suppliers. Similarly, simply replacing fossil fue
dead end as economic and/or societal growth | imits for
res to what degree fossil fuel i mports could be reduced
provements of the building envelope in their building s
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The energy performance of buildings is highly dependent
the ther mal |l osses through wall s, roof s, noors ands wi
indoor temperature at a comfortable and stable | evel

For the purpose of this paper, we modelled the i mprovenmn
values for wall svalnde reoxpgrses slTene tbhe rate of transfer
The | owevalthe ®Whe better insul ated a adturewsc toudr ewaild.s
higher to | ower values is therefore an expression of
The starting point of our analysis is the building stocl
of wall s, roofs, windows and noor for the selected coun
ni a, Sl ovakia and Sl ovenia). We used dudatas &timbpreoadec e
which applied data from the Hotmaps and Tabula projects
and the resulting reduction in npnal energy consumpti on,
vation of the building envelope.

The calculation of the energy sdawipmgdp atmbntiiaoln waselbada

of the building shell. Thisaliumpriomgmewnd maea mtcl aaifd epi tt hilee dJ
as solid and cavity wall s. For our analysis we assumed
a minimum of npnal energy saving of 20%. This threshold
ecgcient buildings, which would not be economically feasi
As the basis for -vtaHiuse )t arwpgetco(hgdaleréd (a) a collection

requirements from di Ferent <countries and (b) a review

guirements supported by scientinc case studies.

S|l oveni a, Pol a
Ger many, France

ng comp Sl ovaki a

Uval ue PRKW/]( m Uval ue [PRKW/ ]( m
Pitched roo-
0.15 0. 26
Fl at roof
Solid wall
0. 2 0.30
Cavity wall
Table 1 lists the-tadruget) . .vaNeua=xc(igeal tb denpne a di Ferent
characteristics, with a high share of old and historical

dicgcult to insul ate.

"Www. amb i-pernocjee avtwwe ln,ot ma p § e, Jtabeait a
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http://www.ambience-project.eu
http://www.hotmaps-project.eu
https://episcope.eu/building-typology/
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df al l-vaglowwds Uvere achieved across all countries, 45% of
would witness a substanti al decrease in its pnal enerd
buil dpmals energy consumption (47 %) and save 331.7 TWh i |
of its pnal energy demand in buildings while Romania wo
potenti al savings in this study.
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Savings in pnal energy or space heati

Coal Ngggr Oi |l |[Renewa ElfCt Heat Tot a

Czechia 43.1 3.3 5.5 0.2 8.7 1.0 2.5 21. 1
Ger many 700. 4 3.0 151.3 86.1 56. 9 5.6 28.7 331. 7
France 294. 7 0.1 36. 4 18. 4 40. 1 17.0 5.1 117.0P
Ut aly 279.7 81. 8 9.9 40. 2 0. 6 5. 2 137.6p6
Pol anld 113. 8 22.3 6.8 0.3 9.0 0.2 5. 4 44. 1
Romanlia 45.0 0.1 7.7 0.0 13.7 0.1 3.7 25. 3
Sl oveniall. 9 0.0 0.1 0. 8 3.1 0.5 0.7 5. 3
Sl ovakial2. 6 0.1 3.1 0.0 1.8 0. 3 0.9 6.1
1501.1 28.9 292.8 115.7 173.4 25.2 52.2 688.4

Table 2 Savings in npnal energy for heating by energy carrier
savings
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Final energy consumption before and after renovation

1,600 o
| — % f
oTinal ener
1r400 gy
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- BSK  49% final energy saved
E 800 Pr— WSl 44% final energy saved
600 _ mCZ  49%final energy saved
RO  56% final energy saved
400 PL  39% final energy saved
200 BIT  49% final energy saved
FR  40% final energy saved
0 mDE  47% final energy saved
Before After
Fi guFen&l energy consumption for space heating in buildings b
saved (%) in each country
When |l ooking at gas savings, these renovations would d
shows the diFerent i mpacts on gas savings for each cou
hi ghest savings (49%, 53% and 56% respectively).
Gas consumption in residential buildings before and after
renovation
700
I 44% natural gas
600
- saved
~ 400 mSK 53% gas saved
E 300 1 mSl  10% gas saved
mCZ 53%gassaved
200 RO 56% gas saved
PL 36% gas saved
100
mIT 49% gas saved
0 FR  34% gas saved
Before After mDF  47% eas saved
Figure 6 Final gas consumption for space heating in building:
after renovation in each country

10




Oil Coal
50 50
45 45
40 40
35 35
- 30 - 30
= 25 = 25
™ 20 ~ 20
15 15
10 10
5 5
0 I— 0

France Slovenia Poland
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France and Slovenia would al so -ssuegpepld esli dhreiajt d anrgt emed wgo/t i
I ow) . Un addition to saving 39% of its pnadupmemleirggdy hceoant

energy by 49% (Figure 7
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Un recent years, the deployment of renewable heating te
new buildings rather thamMeménpuapisomrer djhectdomi nant te
they have seen-damgrudalgrdbowtihl e ates in the past 10 years a
ate this rate in the future. f coupled with a steady ¢
not only support the decarbonisation of heating and c¢
reducing electricity peak consumption and enabling the
Un a moment when policymakers at all |l evels are compel]l
| ower energy prices it is necessary to consider al/ SO
with the EU Green Deal and the <c¢limate agenda. Al i gni

renewabl e heating technologies enabl essFeapdtiivmalle s s pJ uteida
emi ssions, | ow environment al i mpacts and energy securit

Umproving t he energy performance of t-ihde anbdui Wdt hg agogwe
depl oyment strategies for heat pumps and other renewab
show how | owering energy demand in buil di ngh dlsi neastsee ntta
and maxi mises the benepts of installing renewabl e heati
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An -dempth modelling of decarbonisation strategies for th
comprehensive energy systlemsr osvtiuddeys froerl eGearnmaniynsi ght s .
scenarios teemieduuicensCO n the building sector, combining
with di Ferent energy suppl vhiagmhteironesc.cib®tncyon ol udheed btuh dtd
more -ebBsettive than the alternative approaches; i tAis a
climateij'targets.

A 2015'sompygring two ecciency scenarios for heating ence
he reduction in peak | oad from reduced electricity de
buil dliYjgast ches the current tot al el ectricityr emewalklta)on
Austria and the Netiherl ands combined.

Similar arguments are il lustr at’éddn di nGetrvhehniryelc eat e pa@eér sc
based on renovation projects that included measured con
that the installation of heat pumps without reducing th
combined with the projected increase of electric vehicl
l oads in both countries. By contrast, reducing the heat

pumps would reduce electricity peak consumption signinpc
system.
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This analysis conprms that investing in building renovese
heating and substantially Aoaneili pputreeds samcdriimdgep dmrdEd
saving wil/ imcredespgendcdenceU from fossil fuel s. Reduci ng
also a critical precondition for the expansion of the r

i mproving the economics of renewabl e heating technolog
heat technol ogies wit Woruer grye dduecmmanngd bbuyi |idmmrgesvi ng t he bu
chall enges by increasing electricity consumpti on, i nclu
fuel generation to compensate for nuctuations in supply
an active and highly eccient component of our energy sy
Eur &3peRenovation Wave.

P

y@Sasay3d AYy o0dzAf RAYy3I NByYy2 09I a2
G6KS dzaS 2F Fz2aaif FdzSta F2N K
2 aSOdzNi ySy §KEBe 9ySSRa |yR AY

12



